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PREFACE. 


This  volume  of  the  American  Ephemeris  and  Navtical  Almanac 
was  prepared  under  the  immediate  supervision  of  Professor  W.  S. 
EicHELiBEHGER,  U.  S.  N.,  the  Director.  The  character  of  the  matter 
herein  contained  and  its  arrangement  are  the  same  as  in  the  imme- 
^tely  preceding  volumes. 

This  is  the  fourth  volume  to  be  issued  under  the  international 
agreement  resulting  from  the  Congrbs  International  des  £lph4m.Sride8 
AstranomiqtAes  held  at  Paris  in  October,  1911. 

The  naval  appropriation  bill  approved  August  22,  1912,  con- 
tidned  the  following : 

The  Secretary  of  the  Navy  is  hereby  authorized  to  arrange  for  the 
exchange  of  data  with  such  foreign  almanac  offices  as  he  may  from  time  to 
time  deem  desirable,  with  a  view  to  reducing  the  amount  of  duplication  of 
work  in  preparing  the  different  national  nautical  and  astronomical  almanacs 
and  increasing  the  total  data  which  may  be  of  use  to  navigators  and  astrono- 
mers available  for  publication  in  the  American  Ephemeris  and  Nautical 
Almanac:  Provided,  That  any  such  arrangement  shall  be  terminable  on  one 
year's  notice:  Provided  furiker,  That  the  work  of  the  Nautical  Almanac 
Office  during  the  continuance  of  any  such  arrangement  shall  bo  conducted  so 
that  in  case  of  emergency  the  entire  portion  of  the  work  intended  for  the  use 
of  navigators  may  be  computed  by  the  force  employed  by  that  office,  and 
without  any  foreim  cooperation  whatsoever:  Provided  further^  That  any 
employee  of  the  Nautical  Almanac  Office  who  may  be  authorized  in  any 
annual  appropriation  bill  and  whose  services  in  whole  or  in  part  can  be 
spared  from  the  duty  of  preparing  for  publication  the  annual  volumes  of  the 
American  Ephemeris  and  Nautic^  Almanac  may  be  employed  by  said  office 
in  the  duty  of  improving  the  tables  of  the  planets,  moon,  and  stars,  to  be 
used  in  preparing  for  publication  the  annual  volumes  of  the  office:  Provided 
further,  That  section  four  hundred  and  thirty-five.  Revised  Statutes,  is  hereby 
repealed. 

The  Greenwich  ephemerides  of  the  Sun,  Venus,  Mars,  Jupiter, 
Saturn,  Uranus,  and  Neptune,  and  the  right  ascension  and  declina- 
tion of  the  Moon  for  each  hour  were  furnished  by  the  oflfice  of  the 
British  Navtical  Almanac. 

The  Greenwich  ephemeris  of  Mercury  and  the  apparent  places 
for  Greenwich  transit  of  518  ten-day  stars  were  furnished  by  the 
office  of  the  Berliner  Jahrhuch. 

The  conjunctions,  phenomena,  and  configurations  of  Jupiter's 
satellites  I-IV  and  the  apparent  places  for  Greenwich  transit  of  38 
circumpolar  stars  were  furnished  by  the  office  of  the  Connaissance  de% 

Temps. 
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iv  THE  AMERICAN  EPHEMERIS. 

The  longitude^  latitude^  and  horizontal  parallax  of  the  Moon,  and 
the  apparent  places  for  Greenwich  transit  of  121  ten-day  stars  were 
furnished  by  the  office  of  the  Almanaque  Nautico. 

The  apparent  places  for  Greenwich  transit  of  137  ten-day  stars 
were  furnished  by  the  office  of  the  Anniuirio  Astronomico  di  Torino. 

In  accordance  with  the  lecommendations  of  the  Congrbs  Interna- 
tumal  des  J^ph^mirides  AatronomiqaeSj  most  of  the  material  furnished 
from  abroad  is  based  upon  tables  prepared  in  the  American  Nautical 
Almanac  Office;  In  the  Introduction  are  mentioned  the  various 
tables  upon  which  the  different  ephemerides  are  based. 

The  following  computations  were  made  by  the  American  Nau- 
tical Almanac  Office : 

In  Part  I,  all  the  hourly  and  daily  variations  for  the  quantities 
furnished  from  abroad  except  in  the  case  of  the  right  ascension  and 
declination  of  the  Moon. 

In  Part  II,  the  quantities  used  in  computing  the  apparent  places 
of  the  stars  from  their  mean  places;  the  mean  place  list;  the  inter- 
polation of  the  apparent  places  of  814  stars  from  transit  at  Greenwich 
to  transit  at  Washington;  the  apparent  places  of  11  stars;  the  inter- 
polation of  the  ephemerides  of  the  Sun,  Moon,  and  planets  from 
Greenwich  noon  to  transit  at  Washington;  the  stellar  magnitudes  of 
the  planets. 

In  Part  III,  the  data  relating  to  the  eclipses  of  the  Sun  and 
Moon;  the  data  relating  to  the  occulations  of  stars  and  planets  by 
the  Moon;  the  ephemerides  for  physical  observations  of  the  Sun, 
Moon,  Mars,  and  Jupitei;  the  elements  of  the  illuminated  disks  of 
Mercury  and  Venus;  the  stellar  magnitudes  of  the  planets;  the  data 
concerning  the  satellites  of  Saturn,  Uranus,  Neptime,  and  the  fifth, 
sixth,  and  seventh  satellites  of  Jupiter;  the  diagrams  of  all  the  satel- 
lite orbits;  the  list  of  phenomena;  the  list  of  observatories  with 
their  geographical  coordinates;  the  tables  for  the  determination  o( 
latitude  and  azimuth  from  observations  of  Polaris;  and  the  tables 
for  the  determination  of  the  time  of  the  rising  and  setting  of  the  Sim 
and  Moon. 

All  computations  made  in  the  American  Nautical  Almanac  Offiee 

and  those  received  from  the  other  offices  were  subjected  to  checks  i 

to  insure  absence  of  errors.  j 

J.  A.  HOOGEWERFF,  ] 

Captain,  U.  S.  Navy,  } 

Superiniendent  Naval  Observatory.      ' 

IZ  S.  Naval  Observatory,  July,  1916.  J 
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INTRODUCTION. 


llie  ephemeris  of  the  Sun  is  constructed  from  Nbwoomb's  Tables  of  the 
SuUf  A8tr<momieal  Papers  €f  the  American  Ephemeris,  Vol.  VI,  part  1. 

The  adopted  vahie  of  the  mean  equatorial  horizontal  parallax  of  the  Sun 
is  8".80,  Paris  Conference,  May,  1896. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formidffi: 

X^R  C08  X 

y-iS  sill  X  coe  w-19.3  R  /9 
Z-i2  sin  X  sin  ctf+44.5  R  /9 

The  reductions  lo  mean  equinox  are  computed  by  the  formulae — 

aJT— f  Fsec  w  AX  sin  V^ 

A  r— X  cofl  6»  AX  on  1''+  ZAu  sin  V'+  9.1  tR  an  (X+6**) 

A  Z — X  an  «  AX  Bin  V-  YAta  an  l''-21.0  tR  an  (X+6*») 

where  the  numerical  coefficients  are  in  imits  of  the  seventh  place  of  decimals 
ind 

A-the  Sun's  distance  iram  the  Earth. 

X-the  Sun's  true  longitude, 

^the  Sun's  true  latitude,  expressed  in  seconds  of  arc, 

ctf-the  obliquity  of  the  ecliptic, 
AX-the  reduction  of  longitude  for  precession  and  nutation  from  the  beginning  of  the 

BesseHan  fictitious  year, 
Au^ihe  reduction  of  the  mean  to  the  apparent  obliquity, 

r^the  fraction  of  the  year  since  the  banning  of  the  Besselian  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Han- 
sen's TcMes  de  la  Lune  (London,  1857),  the  mean  longitude  being  corrected  as 
in  previous  years,  beginning  with  the  volimie  for  the  year  1883.  The  state- 
ment concerning  these  corrections  which  is  contained  in  the  volumes  from  1883 
to  1911,  inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly 
m  accordance  with  the  formula  in  Newcomb's  Researches  on  the  Motion  of  the 
Moon,  part  1,  page  268,  Washington  Observations,  1875,  Appendix  11.  That 
f(Mmula  is, 

-rM4-2yM7  T-3'^86  T»-V2-(K^09  sin  A-iy'.49  cos  A, 

wlule  the  expression  actually  used  is, 

-rM4-29^M7  T-3'^76  T^-Y^'-WAd  cos  A. 

In  these  formula  T  is  the  time  in  units  of  14)0  years  reckoned  from  1800. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  New- 
omb's  tables  of  these  planets.  Astronomical  Papers  of  the  American  Ephemeris, 
Vol  VI,  parts  2,  3,  and  4. 
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The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  con- 
structed in  this  office  by  Gboboe  W.  Hill,  Agtronomicdl  Papers  of  the  Ameriean 
Ephemeriaj  Vol.  YII,  parts  1  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Newcomb's 
tables  of  these  planetSi  Astronamiedl  Papers  of  the  American  EpJiemeris,  VoL 
Vn,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sim,  Moon,  and 
planets  has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newoomb's 
Tdblea  of  the  Sun,  Astronomical  Papers  of  the  American  Ephemeris,  VoL  VI, 
part  1.  The  formula  from  which  this  nutation  is  computed  are  as  follows,  the 
time  interval  T  being  expressed  in  units  of  100  years,  reckoned  from  1900. 
See  Tables  of  the  Sun,  page  26. 

«^  -(17'^234+<>'^017  T)  Bin  ft  «€-  +9^^214  coe  ft 
+    (K'.2098m2ft  -(K'. 090  cob  2  ft 

-  r^267  8m2L  +0^^546  coe  2  L 

-  (K^049  «dii  (3  L+TS*'.?)  +(K'.021  coe  (3  L+78^.7) 
+    CMIO  sin  (L+76«.3)  -0^^009  coe  (L-78^.7)  ' 

The  f ormulaB  for  the  nutation  used  in  computing  the  Besselian  and  Inde- 
pendent Star  Numbers  are  as  follows: 


Tinna  of  Long  Period. 

Terms  of  Sliort  Pirlod. 

^ — (17/'234+0'^017  T)  Bin  a 

-^'.204  Bin  2  C 

+    (K^209mn2ft 

+0'^011mn(C+rO 

-    r'.272Bin2L 

+(K'.068Bin(C-rO 

+    0^026  Bin  (L-r) 

-0^^034  Bin  (2  C  -a) 

-    ^'.050  Bin  (3  L-r) 

-0'^026  Bin  (3  C  -rO 

+    (K^021  Bin  (L+r) 

+0^^016  Bin  ( C -2  L+n 

+    0'^012  Bin  (2  L-ft) 

+(K^006Bin2(C-L) 

.«€-+  (9'^2lo+(K^ooo9  T)  COB  a 

+0'^088  COB  2  C 

-    (K^090cofl2a 

+(K^018  COB  (2  C  -a) 

+    0''.661cofl2L 

+(/^oll  COB  (3  c  -ro 

+    0''.022  COB  (3  L-r) 

-0^^005  COB  (C+n 

-    0^^009  COB  (L+r) 

-    (K^007coB(2L-ft) 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter 
f ormulie  have  been  employed  in  computing  the  ephemerides  of  the  stajs  aie 
explained  on  pages  200  and  201.  The  slight  discrepancy  between  the  temiB 
in  2  L  in  these  two  sets  of  f  ormulaB  is  due  to  the  correction  of  an  error  in  the 
first  set.    See  Bulletin  Astronomigue,  1898|  Vol.  XV,  page  244. 

The  list  of  825  stars  contained  in  Part  II  has  been  selected  from  Nbw- 
oomb's  Catalogue  of  Fundamental  Stars,  Astronomical  Papers  of  ihe  Ameriam 
Ephemeris,  Vol.  VIII,  part  2. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Newoomb's  Sq^ 
gested  list  of  Fundamental  Stars,  except  that  the  Flamsteed  number  hm 
been  omitted  in  all  cases  where  Greek  or  italic  letters  are  available.  In  bosob 
cases  the  constellation  and  jiumber  of  the  uranometries  of  Heis  or  GouiD 
have  been  used.  In  all  such  cases,  H^  or  the  letter  G  precedes  the  consteDar  ^ 
tion  name,  as,  for  example,  5  H^  Cassiopeia^  and  38  G.  Horologil. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  ihe  Harvard  College  Observatory ,  Vol.  L,  1908. 
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IX 


ThB  spectral  daasification  has  been  furnished  by  the  Harvard  College 
Obeerratory.  The  notation  is  that  of  Annala  qf  Harvard  College  Observatory, 
VoL  LVI. 

The  mean  pbceB,  annual  variations,  and  annual  proper  motions  of  the 
sUiB  have  been  taken  from  Newoomb's  Catalogue,  except  that  those  of 
c  Hydri,  38  G.  Horologii,  and  x  Centauri  have  been  taken  from  Veroeffendick- 
^n§en  des  Eoemgliehen  Astronofnisehen  RechenrlnstUuU  zu  Berliny  1907,  No.  33. 

The  values  of  Aa  and  A5  which  are  given  for  the  companions  to  the  stars 
y  Andromedjd,  a^  Crucis,  f ^  Ursso  Majoris  and  61  Cygni,  have  been  taken  from 
Boss's  Prdiminary  Oeneral  Catalogue,  and  those  for  a'  Geminorum  from 
Dobxbck's  elements  given  in  the  Astronomiache  Nachriehten,    1904,  vol.  166, 

page  145. 

The  formulae  for  the  computation  of  the  Besselian  and  Independent  Star 
Numbers  are  given  on  page  200,  the  coefficients  being  those  given  by  New- 
OOMB  in  BvMetin  Aetronomique,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation,  depending  on  the  Moon's  mean 
longitude,  have  been  computed  from  the  f ormulfls  for  these  terms  given  above* 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars 
'interpolated  from  the  10-day  ephemerides  are  corrected  for  the  effect  of  these 
^ortp^period  terms  is  given  on  page  201. 

According  to  the  formuhe  on  pages  200  and  201  the  star  constants  a,  b, 
Cj  d,  a\  V,  c^,  d'  are  computed  for  each  star  from  its  mean  place  at  the  begin- 
ning of  the  year,  but  if  strict  accuracy  is  required  they  should  be  computed 
from  the  star's  mean  place  at  date,  and  the  following  second-order  terms  should 
be  added  to  the  usual  expressions  for  the  reduction  from  mean  to  apparent 
place,  namely — 


tan^ 


To 

+0.000  003  T*  Bin  a'L 
-0.000 149  T«  COS  ar™  * 
-0.000  0650  r*  Bin  2a 
+0.000  0103  oin  2  a  cos  2a 
-0.000  0107  CO0  2  S2  Bin  2a 
+0.000  0620  Bin  2  O  CO0  2aij 
-0.000  0622  COS  2  0  Bin  2ar^' 
+0.000  0513  Bin  (0+S2)  coe  2a 
-0.000  0507  COS  (0+S2)  sin  2a 
+0.000  0007  sin  (Q-JJ)  cos  2a 
-0.000  0053  coe  (Q-Q)  ain  2a 


I* 


»tan5 


tan  a  see  a 


T6  a-^o 

+0.000  975  T»  ain«a 
-0.000  023  COB  2  S2 
-0.000  080  coe  2  S2  COB  2a 
-0.000  077  sin  2  (2  Bin  2a 
+0.000  040  COB  2  0 
-0.000  467  COB  2  0  coe  2a 
-0.000  465  Bin  2  0  sin  2a. 
-0.000  039  COB  (0+ft) 
-0.000  380  COB  (0+ft)  cos  2a 
-0.000  385  sin  (0+ft)  sin  2a 
-0.000  380  cos  (0-a) 
-0.000  040  coe  (0-0)  coe  2a 
-0.000  072  sin  (0-JJ)  sin  2a 


sin  h  tan  h 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  loss 
than  80^,  but  in  computing  the  apparent  places  given  in  the  American  Ephem- 
cris  they  have  been  appUed  whenever  sensible. 

The  afforeni  places  of  seven  stars  have  been  corrected  for  the  effect  of 
annual  parallax.    These  stars,  with  the  adopted  values  of  the  annual  parallax. 


tt 


It 


rCeti 0.31 

«Eiidani 0.32 

a.  OaniB  liajoris  (Sinus).     .  0. 59 

a  Gallic  yUnorjB  (Procyon) .  0, 33 


a  Centauri 
a  Aquil«  (Altaii) 
6lCygni 
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The  apparent  places  of  a  Canis  Majoris  (Sinus) ,  a  Canis  Miiioris  (Procyon), 
and  or*  Centauri  have  been  corrected  for  the  effect  of  orbital  motion.  Auwkbb's 
elements  were  used  for  Sirius  and  Procyon,  and  See's  elements  for  a'  Centauri. 
The  values  of  these  corrections  are  given  on  pages  98  and  09  of  VeroefferUlieh' 
ungen  des  Koeniglichen  Agtranomiachen  Beehen-InstUuts  zu  Berlin,  1907,  No.  33, 
but  those  for  Sirius  and  Procyon  need  an  additional  correction  to  refer  them  to 
the  center  of  the  orbit  before  they  are  applicable  to  the  mean  places  taken 
from  Newoomb's  Fundamental  Catalogue.  These  additional  corrections  for 
Sirius  and  Procyon  were  omitted  in  the  Star  List  of  the  American  Ephemerii 
[Supplement  to  the  American  Ephemeris  and  Nautical  Almanac]  for  1910  and 
1911,  and  in  the  Am^erican  Ephemeris  and  Nautical  Almanac  for  1912  and  1913. 


)  vmu 

Sirius. 

Plrocyon. 

a'Centatin. 

1919. 0           1920. 0 

1919. 0           1920. 0 

1919. 0           1920. 0 

Aa 

-0-.  143         -0".  141 

-0».  067         -0-.  051 

+0-.620         +0«.fi06 

M 

-0'^84          -(K^96 

+(/'.  31          -MK^  43 

+6^^.  41          +y\  10 

These  corrections  have  not  been  applied  to  the  mean  places  as  published  in 
this  volume. 

The  stars  occulted  by  the  Moon  have  been  selected  fronrthe  Catalogue  of 
Zodiacal  Stars  contained  in  Vol.  YIII,  part  3,  Astronomical  Peepers  of  the 
Am^erican  Ephemeris,  and  the  mean  places  have  been  derived  from  the  same 
catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  stars 
by  the  Moon  are  given  in  accordance  with  Bessel's  method,  the  special  forms 
employed  being  a  modification  of  those  developed  in  Chaxjvenet's  Spherical 
and  Practical  Astronomy. 

In  the  computation  of  the  elements  of  eclipseSi  the  following  corrections 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  Nbwoomb 
from  recent  observations  of  occultations  of  stars  by  the  Moon,  Astronomical 
Papers  of  the  Aw^erican  Ephemeris,  Vol.  IX,  part  1,  have  been  apphed.  These 
corrections  have  been  assumed  in  each  case  to  be  constant  during  the  eclipse. 

^'f'J'  «^  *^  *' 

1919  t*                         /'                        If 

May  29*  1>»  +6.S  +1.3  +0.49 

Nov.   7  12  +6.0  +1.6  +0.50 

Nov.  22  3  +5.4  -0.1  +0.40 

The  elongations  of  the  satellites  of  Mars  are  derived  from  elements  given 
by  H.  Stbuvb  in  Sitzungsherichte  der  Koniglich  Preussisehen  Akademie  der 
Wissenschaften,  1911,  page  1073. 

The  conjunctions  and  phenomena  of  Jupiter's  four  brighter  satellites  are 
derived  from  Sampson's  tables.    The  configurations  are  derived  from  a  con-   ,• 
tinuation  of  Damoiseau's  tables  by  M.  Pottieb. 

The  elongations  of  the  Vth  satellite  of  Jupiter  are  derived  from  impub-  ' 
lished  elements  deduced  from  the  observations  of  Babnabd.  . 

The  differential  coordinates  of  Jupiter's  Vlth  and  Vllth  satellites  are  -^ 
derived  from  elements  and  tables  given  in  Lick  Observatory  Bulletin,  1906, 
Vol.  IV,  No.  112,  and  in  Astronomische  Nachrichten,  1907,  Vol.  174,  page  359,   - 
respectively. 
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The  poations  of  the  rings  and  the  elongations  and  conjunctions  of  the 
satellites  of  Saturn  are  derived  from  elements  ^ven  by  H.  Struye  in  Ohser- 
vaHona  de  PouOcova,  Supplement  1,  St.  Petersburg,  1888;  Pvhlications  de 
PouOcovOf  Second  Series,  Vol.  XI,  St.  Petersburg,  1898;  with  corrections  com- 
municated by  H.  Stbuyb  to  the  Berliner  Jahrhuch.  The  differential  coordi- 
nates of  Fhcebe  are  derived  from  elements  and  tables  ^ven  in  Annals  of 
Harvard  College  Ohservaiory,  1905,  Vol.  LIII,  No.  VI. 

The  apparent  outer  dimensions  (a  and  V)  of  the  rings  of  Saturn  are  also 
according  to  Stbuve;  the  relative  dimensions  of  the  rings  are  computed  from 
Bessel's  data,  except  those  for  the  dusky  ring,  which  are  based  on  the  obser- 
Tations  of  various  astronomers. 

The  elongations  of  Ariel  and  Umbriel,  the  inner  satellites  of  Uranus,  are 
derived  from  the  data  of  Newcomb's  TJranian  and  Neptunian  SystemSy  Wash- 
ington  Observations^  1873,  Appendix  I.  The  elongations  of  Titania  and  Oberon, 
the  outer  satellites  of  Uranus,  are  derived  from  elements  given  by  H.  Stbuve 
in  Abhandlungen  der  K.  Preussischen  Akademie  der  WissenscJuiften,  1912. 

The  elongations  of  the  satellite  of  Neptune  are  derived  from  elements 
given  by  A.  Hall  in  the  Astronomical  Journal,  1898,  Vol.  XIX,  page  65. 

The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  dis- 
tances is  16'  l'^50,  while  in  the  computation  of  eclipses  the  value  given  by 
AuwERS  in  the  Astronomische  Nachrichlen,  1891,  Vol.  128,  page  367,  is  em- 
ployed, viz.,  15'  59".63. 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the  Sun 
die  following  elements  by  Cabbinoton  have  been  used: 

Incfinatioii  of  the  Sun's  equator  to  the  ecliptic 7°  15^ 

Longitude  of  the  ascending  node  of  the  Sun's  equator  on  the 

ecUptic 73*>  4(K+5(K^25  (e-1850) 

Sidereal  period  of  rotation  (mean  solar  days) 25*^.38 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's 
equatorial  horizontal  parallax,  t,  by  the  formula, 

S-0.272  606  x+V'.m 

where  the  constant  0.272  506  is  based  on  data  from  occuUations  ^ven  by 
J.  Petebs  in  the  Astronomische  Na4JiricTUenj  1895,  Vol.  138,  page  147;  and  the 
constant  1".50  is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of 
eclipses  is  computed  from  the  formula, 

sin  S-0.272  274  sin  x 

In  the  computation  of  the  ephemeris. for.  physical  observations  of  the 
Moon,  the  following  notation  and  formulae  have  been  used,  tlie  value  of  /  and 
the  formulflB  for  physical  fibration  being  those  given  by  F.  Hayn  in  Ahhand- 
bmgender  K.  Sachsischen  GeseU.  der  Wissenschaften,  Vols.  29  and  30,  1904, 1907: 

/-the  inclination  of  the  Moon's  mean  equator  to  the  ecliptic  (-1^  32M), 
Q-the  longitude  of  the  ascending  node  of  the  Moon's  orbit,  or  the  longitude  of  the 

descending  node  of  the  Moon's  meaa  equator, 
C-tlie  angle  at  Uie  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east, 
X,  3,  a,  l-tlid  geocentric  longitude,  latitude,  right  ascension,  and  declination  ol  t\ie  Moon, 
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t-tlie  incHnation  of  the  Moon's  mean  equator  to  the  Earth's  true  equator, 
A- the  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Earth's  true 
equator  to  its  ascending  node  on  the  ecliptic, 
A^-ithe  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  ascending 

node  of  the  Moon's  mean  equator, 
C  -the  Moon's  mean  longitude,  referred  to  the  mean  equinox, 
sK-the  Earth's  mean  anomaly, 
^the  Moon's  mean  anomaly, 

CD- the  angular  distance  of  the  perigee  of  the  Moon's  orbit  from  its  ascending  node  on 
the  ecliptic, 
6,  {-the  optical  librations  in  latitude  and  longitude,  respectively, 
56,  5{-the  physical  librations  in  latitude  and  longitude,  respectively, 
5+56- the  Moon's  geocentric  libration  in  latitude- the  Earth's  selenographlc  latitude, 
2+52- the  Moon's  geocentric  libration  in  longitude- the  Earth's  selenographlc  longitude, 
5C-the  physical  libration  of  C, 
M — (K.617  sin  2  (a-X), 
^-flin7cos(JX-X), 
tan  B-tan  /sin  (Q-X), 
X'-X+M+-46, 
6-B-/9, 

.    ^,     .     .  cos  (X^-f  A-Q)        .     .  cos  (g-QO 

sm  C— sin  t ^ : — ^s±^  —Btn  x  — f — r^^> 

cos5  coso 

56- +108''  sin  («+0+37''  sin  («-0-ll''  sin  (y+«-2), 

5t.+12''  sin  g-W  sin  /-18''  sin  2«, 

-[108''  cos  (a>+0-37"  cos  («-2)+ll"  cos  (^+«-2)]  tan  6, 

hC — [108"  cos  (w+0-37"  cos  (w-Q+ll"  cos  (^+«-0]  sec  6, . 

c-cy+5C. 

The  Sun's  selenographlc  latitude  and  longitude  have  been  computed  from 
f ormulsB  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 

ja-21'>  10»  0*  +  l».666(t-1905) 
PomUon  of  north  pole  of  Mars      ....        |a-54^  30'  0"+12".60(t-1905) 

^    ..        ^      _t.      ,      ^T     ..  ra-17»»  52«  0».84+  0».247(t-1910) 

PosiUon  of  north  pole  of  Jupiter  •  1 5-64*»  33'  34".6  -  0".60  (e-1910) 

Rotation  period  of  Mars 24»»  37»  22-.65 

^  .  ^           -^    *  T     •♦     (System  I.  9>»  60™  30- .004 

Rotation  penod  of  Jupiterjgy^^l J 9»»  55- 40-.632 

Longitude  of  Central  Meridian  of  Mars,  May  15,  1897,  Greenwich 

Mean  Noon 52** .01 

Longitude  of  Central  Meridian  of  Jupiter  (System  I.),  July  14, 

1897,  Greenwich  Mean  Noon 47** .31 

Longitude  of  Central  Meridian  of  Jupiter  (System  II.),  July  14, 

1897,  Greenwich  Mean  Noon 96**.58 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Lowell  and  Crom- 
MELiN  (see  Monthly  Notices  R,  A,  S.,  1905,  Vol.  66,  page  56),  while  that  of  the 
north  pole  of  Jupiter  has  been  deduced  from  the  position  given  by  Damoiseau 
for  1750  (see  Tdbles  ^diptiques  des  Satellites  de  Jupiter,  page  (1)).  The  rota- 
tion periods  of  Mars  and  of  Jupiter  and  the  lon^tudes  of  the  central  meridians 
are  according  to  Mabth  (see  MorMy  Notices  R.  A.  8.,  1896,  Vol.  56,  pages 
395-403  and  517-524).    The  longitude  of  the  Great  Red  Spot  and  the  time  of 
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te  trandt  acroes  the  Central  Meridian  given  in  the  yolumes  for  1913  and  1914 
hiTe  been  replaced  by  those  of  System  11.  of  Mabth.  This  change  has  been 
made  in  view  of  the  following  facts:  The  Paris  Conference  of  October^  1911| 
tasigned  to  the  office  of  the  American  Ephemeris  and  Nautical  Almanac  the 
preparation  of  the  ephemerides  for  the  physical  observations  of  the  planets;  a 
gUM^ral  desire  ensts  that  the  use  of  System  11.  of  Mabth  should  not  be  dis- 
eontinued;  and  the  position  of  the  Great  Red  Spot  during  the  opposition  of 
1912  was  about  70^  from  the  place  predicted  from  the  elements  adopted  in  the 
American  Ephemeris  wnd  NatOicdl  Mmanac  for  1913. 

T^e  adopted  semidiameters  of  the  planets,  with  the  authority  for  each, 
are  ^ven  on  page  xvii.  Their  stellar  magnitudes  have  been  computed  from 
formulae  given  by  O.  Miielleb  in  PfMicatianen  des  Astrophysikdlischen  Ohserva^ 
imums  eu  Potedam,  1893,  Vol.  8,  page  366. 

In  the  list  of  observatories  the  authority  for  the  various  positions  is  given 
in  each  case.  The  latitudes  given  are  in  most  cases  astronomical.  In  some 
instances  they  have  been  determined  by  geodetic  triangulation  from  other 
points.  The  reductions  from  geographic  to  geocentric  latitude,  ^'  —  ^,  and  the 
distance  from  the  center  of  the  earth,  p,  are  computed  from  the  formulae  on 
page  xvi,  using  the  flattening  j^j  obtained  by  John  F.  Hatfobd  in  Supple- 
mentary InveedgaHon  in  1909  of  (he  Figure  cf  (he  Earth  and  laoeUiay,  IT.  S.  Coast 
and  Geodetic  Survey,  1910,  and  adopted  by  the  Paris  Conference,  October,  1911. 


ANNIVERSARIES  AND  FESTIVALS,  1919. 


New  Yearns  Day Wednesday,  Jan.      !• 

Epiphany Monday,  Jan.      6. 

Lincoln's  Birthday Wednesday,  Feb.    12. 

Septuagesima  Simday Sunday,  Feb.    16. 

Washington's  Birthday Saturday,  Feb.    22. 

Quinquagesijna  (Shrove  Sunday)         ....  Sunday,  Mar.     2. 

Ash  Wednesday Wednesday,  Mar.     5. . 

Palm  Sunday Sunday,  Apr.    13. 

First  Day  of  Passover Tuesday,  Apr.    15. 

Good  Friday Friday,  Apr.    18. 

Easter  Sunday Sunday,  Apr.    20. 

Rogation  Sunday Sunday,  May    25. 

Ascension  Day  (Holy  Thursday)  ....  Thursday,  May    29. 

Memorial  Day Friday,  May    30. 

Hebrew  Pentecost  (Shebuoth)     .     •  .        .        .  Wednesday,  June     4. 

Pentecost  (Whit  Simday) Sunday,  June     8.    ] 

Trinity  Simday Sunday,  June   15. 

Corpus  Christi Thursday,  June   19. 

Independence  Day Friday,  July      4.  i 

Labor  Day  Monday,  Sept.     1,    ' 

Hebrew  New  Year  (Rosh  Hashanah)  .        .        .  Thursday,  Sept.  25. 

Day  of  Atonement  (Yom  Eappur)       ....  Saturday,  Oct.      4.    . 

First  Day  of  Tabernacle  (Sucoth)        ....  Thiu^ay,  Oct.      9, 

Columbus  Day Sunday,  Oct.    1%  a 

Election  Day  (in  certain  States)  ....  Tuesday,  Nov.     4.    . 

Thanksgiving  Day Thursday,  Nov.  27.   t 

First  Simday  in  Advent Sunday,  Nov.  30.  ^ 

Christmas  Day Thursday,  Dec.    25. 
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CHRONOLOGICAL  ERAS. 


The  jeBT  1919  of  the  Christian  era  comprises  the  latter  part  of  the  143d 
and  the  beginning  of  the  144tli  year  of  the  independence  of  the  United  States 
of  America,  and  corresponds  to  the  year  6632  of  the  Julian  period. 

Of  the  peoples  using  the  Christian  era  some  employ  the  Gregorian  calendar 
and  some  the  Julian.  January  1, 1919,  Julian  calendar,  corresponds  to  January 
14, 1919,  Gregorian  calendar. 

The  year  7428  of  the  Byzantine  era  begins  on  September  1,  1919,  Julian 
calendar. 

The  year  5680  of  the  Jewish  era  begins  at  sunset  on  September  24,  1919, 
(faegorian  calendar. 

The  year  2672  since  the  foundation  of  Rome,  according  to  Vabbo,  begins 
on  January  1,  1919,  Julian  calendar. 

The  year  2668  of  the  era  of  Nabonassab  begins  on  May  1,  1919,  Julian 
calendar. 

The  year  2579  of  the  Japanese  era,  being  the  8th  year  of  the  period 
Taisho,  begins  on  January  1,  1919,  Gregorian  calendar. 

The  year  2231  of  the  Grecian  era,  or  the  era  of  the  SELEUcm-fi,  begins 
in  the  present-day  usage  of  the  Syrians  on  September  1,  1919,  or  on  October  1, 
1919,  Julian  calendar,  according  to  different  sects;  but  in  the  ancient  usage 
of  Damascus  and  Arabia  Petrsea  the  year  began  with  the  vernal  equinox. 

The  year  1636  of  the  era  of  Diocletian  begins  on  August  30,  1919, 
Mian  calendar. 

The  year  1338  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins 
itannset  on  September  25,  1919,  Gregorian  calendar. 

2  421  960  is  the  Julian  day  number  of  January  1,  1919,  Gregorian  calendar. 


CHRONOLOGICAL  CYCLES, 

•- 1  Dominical  Letter       ...         E 

^J^t 29 

Unar  Cycle  or  Golden  Number     1 


Solar  Cycle        24 

Roman  Indiction        ...  2 

Julian  Period 6632 
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ASTRONOMICAL  CONSTANTS. 


tf 


Solar  Parallax 8.80] 

Constant  of  Nutation  9.21>  Paria  Gonf erenct. 

Constant  of  Aberration 20.47J 

General  Precession 5(K'.2564-MK^000  222(t-1900)l  -^ 

ObUquity  of  the  EcUptic 23*»  27' 8'^26-<K^4e84(<-1900)I  "®^^^"^r 

Equatorial  Horizontal  Parallax  of  the  Moon 57^2^^63*  (Newooiiib)i4 

Mean  distance  Earth  to  Moon  384  411  kilometers- 238  862  statute  miles  or  60.2678  radii.  ig 

Mean  distance  Earth  to  Sun  149  504  201  kilometerB-92  897  416  statute  miles.  r 

Velocity  of  light  299  860  kilometers- 186  324  statute  miles  per  second  (Newcomb  and  Ificfadaoo), 

Light  travels  unit  distance  in  498* .580. 

Gaussian  Gravitation  Constant,  tlE-0.017  202  099-3  548'M87  61. 

mm  2A 

Acceleration  in  one  second  due  to  gravity,  ^9.8060-0.0260  cos  2^*^^.} 


m 


m 


2A, 


Helmett. 


Length  of  seconds  pendulum,  <-0.993  549-0.002  631  coe  2v»— gL  X 

Length  of  the  year:  ^  a 

Tropical  (ordinary)  ....  365.242  198  79-O.000  000  0614  (<-1900)] 

Sidereal 365.256  360  42+0.000  000  0011  ((-1900)  [  Newcomk 

Anomalistic 365.259  641  34+0.000  000  0304  ((-1900)J 

EcUpee 346.620  000     +0.000  000  36     (1-1900) 


Length  of  the  month: 

Synodical  (ordinary) 
Tropical   . 
Sidereal    . 
Anomalistic 
Nodical 


d  d    h  m      t 

29.530  588-29  12  44    2.81 

27.321 582-27    7  43    4.7 

27  321 661-27    7  43  11.5 

27.554  550-27  13  18  33.1 

27.212  219-27    5    5  85.7 


»  Hanwin. 


Length  of  the  day: 
Sidereal    . 
Mean  Solar 


h   m      1 

23  56    4.091  of  mean  solar  time. 

24  3  56.555  of  ddaod  time. 


Dimensions  of  the  Ekulh  (Hayford's  Spheroid  of  1909): 

Equatorial  Radius,  a-6378.388  kilometers  or  3963.34  statute  milea. 
Polar  Radius,  6-6356.909         ''         or  3949.99      "  " 

Flatteninff.         ^-     ^ 

Logarithm  of  the  eccentricity  "^^  ~    -log  e-8.913  804 

Logarithm  radius-log  p-9.999  2695+0.000  7324  coe  2^-0.000  0019  coe  4«». 
Reduction  from  geographic  latitude  ^  to  geocentric  latitude  r^, 

•-^ — 11'  35^^66  sin  2^+rM7  sin  4^. 

1  degree  of  latitude  (in  statute  miles)-69.0569-0.3494  cos  2^9+0.0007  cos  4^. 

1  degree  of  longitude  (in  statute  miles) -69.2316  coe  «>-0.0584  cos  3^+0.0001  cos  5^. 

1  meter-3.280  8333  feet.    1  foot-0.304  8006  meters. 
1  statute  mile-0.868  362  nautical  or  geographical  miles. 
1  nautical  mile- 1.151  594  statute  miles. 

*  Used  In  the  oompatatton  of  ecUpees.  The  parallaT  naed  in  the  computation  of  the  ephemerii  of  the  Moqq  irrmtitnr* 
in  this  vohime  is  67'  a''.23  (Hansen). 

t  ks  is  the  aooelention  due  to  the  Sun's  attrM^tiim  at  the  mean  distance  of  the  Earth  from  the  Son,  which  b  akotfal 
astronomical  unit  of  distance,  the  unit  of  time  being  one  mean  solar  day. 

X  ^-latitude,  A-elevation  above  sea  leyel  in  meters,  and  log  R~6.80416. 

NoTE.~The  above  values  of  log  p  and  ^ff^p  were  computed  with  the  eccentricity  tliat  results  from  «m«iitmng  ^g^  tlM 
flattening  of  the  eartn  is  exactly  ,fr* 
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ASTRONOMICAL  CONSTANTS. 


SEMIDIAMirrERS  OF  THE  SUN,  MOON,  AND  PLANETS. 


Name. 


At  Unit 
DiBtanoe. 


AtMMn 

Least 
Diftanoe. 


§t 


t9 


nr 


r  (Equatorial) 

r  (Polar) 

L  (Equatorial) 


15  59.63 

15  32.58* 

3.34 

8.55 

5.05 

40.20 

34.12 

24.88 


1 
1 
1 


I  (Polar) 1  17.47 

B 33.52 

ne 38.66 


5.45 

30.90 

9.64 

23.84 

22.40 

9.94 

9.07 

1.84 

1.33 


InKOo- 
mettts. 

695  553.46 
1738.02 

2  420.89 
6  197.18 

3  660.32 
72  626.64 
68  219.76 
61  522.45 
56  151.56 
24  295.86 
28  021.42 


InStatata 
HJkB. 

432  196.01 

1079.96 

1504.27 

3  850.74 

2  274.42 

45  128.01 

42  389.71 

38  228.20 

34  890.89 

15  096.72 

17  411.67 


Authority. 

AuwerB. 

Newcomb. 

Le  Vender. 

Peiice. 

Peirce. 

Am.  Eph. 

Peirce. 

Barnard. 

Barnard. 

Am.  Eph. 

Am.  Eph. 


ENTS  OF  THE  FLANETABY  OBBITS  FOB  THE  EPOCH  1919 — January  0^  G.  M.  T. 


IfaanDia- 


Name. 

rcury 0.387  099 

Qiw 0.723  831 

rth       1.000  000 

n 1.523  688 

)iter 5.202  803 

:um 9.538  843 

mua 19.190  978 

ptune 30.070  672 


Bidareal 

Period  in 

Tnqpioal  Yean. 

0.240  85 

0.615  21 

1.000  04 

1.880  89 

11.862  23 

29.457  72 

84.015  29 

164.788  29 


Sidereal 

Mean  Daily 

Motion. 

n 

14  732.420 

5  767.670 

3  548.193 

1  886.519 

299.128 

120.455 

42.23 

21.53 


Synodic 

Period  in 

Tropical  Years. 

0.317  26 
1.598  72 
... 
2.135  39 
1.09211 
1.035  18 
1.012  09 
1.00614 


Eccen- 
tricity. 

0.205  6181 
0.006  8116 
0.016  7431 
0.093  3262 
0.048  3686 
0.055  8241 
0.047  0978 
0.008  5454 


Name. 


rcury 

rth 

ra 

>iter 

urn 

inus 

ptune 


Inclina- 
tion to  the 
EcUptio. 


MeanLon^i- 

todeoftlie 

Node. 


Mean  Longi- 
tadeofthe 
Perihelion. 


.  .  .  7  0  11.6 

47  22  16.0 

• 

.  .  8  23  87.8 

75  57  2.2 

•    i 

.  1  51  0.9 

48  55  56.9 

.  .  1  18  27.7 

99  37  47.9 

^ 

,  .  2  29  29.6 

112  56  57.3 

.  0  46  22.0 

73  35  8.9 

.  .  1  46  38.8 

130  53  15.8 

tt 


76  11  42.8 
130  25  52.7 
101  32  50.9 
334  34    5.4 

13    1    3.6 

91  27  39.2 
169  21    9.6 

43  55  18.0 


Mean  Longi- 
tude at  the 
Epoch. 

m       f         tf 

135  10  59.71 
300  12  56.52 

99  6  12.78 
330  16  38.76 

94  53  5.72 
139  0  24.68 
325  2  6.33 
126  47  41.52 


Logarithm  of 

Mass  in  Unit 

of  Sun's  Mass. 

3.2218487-10 
4.389  3398-10 
4.482  2896-10 
3.509  5499-10 
6.979  9082-10 
6.455  7335-10 
5.640  7528-10 
5.705  5338-10 


rhe  elements  of  the  four  inner  planets  are  derived  from  those  given  by 
DOME  in  Vol.  VI  of  the  Astronomical  Papers  of  the  American  Ephemeris, 
ire  the  same  as  those  used  in  computing  the  ephemerides  of  these  planets. 
B  of  Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of 
istronomical  Papers  for  the  epoch  of  the  tables.  They  are  reduced  to 
by  applying  Lb  Verbieb's  variations,  and  can  not  be  regarded  as  being 
ly  identical  with  the  elements  used  in  computing  the  ephemerides  of  those 
is  in  this  volume. 

At  mean  distance.   See  AtL  Papen  Am.  Eph,,  Vol.  IX,  p.  39.   For  the  values  of  the  semidiaxnetm  txsaA.  \xi 
ame  see  page  xL 
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SYMBOLS  AND  ABBREVIATIONS. 


O  The  Sun. 

C  The  Moon. 

5  Mercury. 

9  Venus, 

e  The  Earth. 


SIGNS  OF  THB  PLANETS,  ETC. 

% 

s 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 


SIGNS  OF  THE  ZODIAC. 


Summer 
Signs 


V  Aries. 

\i  Taurus, 

n  GeminL 

25  Cancer. 

SI  Leo. 

1IR  Virgo. 


Autumn) 
Signs.    I 

Winter 
Signs 


^  Libra, 

nt  Scorpius. 

/  Sagittariu 

yj  Capricomi 

zsf  Aquarius. 

^  Pisces. 


ASPECTS. 


d  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  diflFering  ±90°  in  Longitude  or  Right  Ascension. 
^     Opposition,  or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 

a 

Ascending  Node. 

o 

Degrees. 

ts 

Descending  Node. 

/ 

Minutes  of  Arc. 

N. 

North. 

// 

Seconds  of  Arc. 

S. 

South. 

h 

Horns. 

E. 

East. 

m 

Minutes  of  Time 

W. 

West. 

0 

Seconds  of  Time 
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PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OP  GREENWICH. 
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STIN,  1919. 

FOR  GREENWICH  MEAN  NOON. 


SUN,  1919. 


FOR  GREENWICH  MEAN  NOON. 

1: 

^1   Loocltad0. 

V«r. 

Lati- 
tade. 

LofRuithmof 

theRftdlufl 

Vecrtorofthe 

Earth. 

Var. 
Hour. 

Tree. 

in 
Long. 

Nut. 

in 
Long. 

Aber- 
ration. 

True 
Obliq- 
uity. 

Mean  Time 

of  Sidereal 

Noon. 

lin.    1 

1 

280   2  26.4 

ft 
153.05 

+0.09 

9.992  6918 

-  1.3 

0.01 

+16.92 

20.81 

23-26' 

n 

56.00 

h  m       B 
5  18  46.56 

2 

2 

281    3  87.3 

153.95 

0.22 

9.992  6895 

-0.6 

0.15 

16.96 

20.81 

56.00 

5  14  50.65 

3 

3 

282   4  48.3 

153.95 

0.33 

9.992  6889 

+  0.1 

0.29 

17.00 

20.81 

56.00 

5  10  54.73 

4 

4 

283   5  59.2 

153.05 

0.41 

9.992  6900 

0.8 

0.42 

17.04 

20.81 

56.00 

5    6  58.82 

5 

5 

284    7   9.8 

153.04 

0.47 

9.992  6928 

1.5 

0.56 

17.08 

20.81 

56.00 

5    3    2.91 

6 

6 

285   8  20.2 

153.03 

+0.49 

9.992  6973 

+  2.3 

0.70 

+17.12 

20.81 

56.00 

4  59    7.00 

7 

7 

286   9  30.2 

153.01 

0.48 

9.992  7037 

3.0 

0.84 

17.16 

20.81 

56.00 

4  55  11.09 

8 

8 

287  10  39.7 

153.80 

0.44 

9.992  7121 

4.0 

0.97 

17.19 

20.81 

56.00 

4  51  15.18 

9 

9 

288  11  48.8 

153.86 

0.38 

9.992  7227 

4.0 

1.11 

17.22 

20.81 

56.00 

4  47  19.26 

10 

10 

289  12  57.2 

153.84 

0.29 

9.992  7354 

5.8 

1.25 

17.26 

20.81 

56.00 

4  43  23.35 

11 

11 

29014    5.1 

153.81 

+0.17 

9.992  7506 

+  6.0 

1.39 

+17.29 

20.81 

56.00 

4  39  27.44 

12 

12 

291  15  12.4 

153.70 

+0.03 

9.992  7683 

8.0 

1.53 

17.33 

20.81 

56.01 

4  35  31.53 

13 

13 

292  16  19.0 

153.70 

-0.11 

9.992  7887 

0.1 

1.66 

17.36 

20.81 

56.01 

4  31  35.62 

14 

14 

293  17  25.1 

153.74 

0.25 

9.992  8118 

10.2 

1.80 

17.39 

20.81 

56.02 

4  27  39.71 

15 

15 

294  18  30.6 

153.73 

0.37 

9.992  8377 

11.4 

1.94 

17.42 

20.80 

56.02 

4  23  43.80 

16 

16 

295  19  35.5 

153.70 

-0.48 

9.992  8664 

•fl3.6 

2.08 

+17.44 

20.80 

56.03 

4  19  47.88 

17 

17 

296  20  40.0 

153.68 

0.56 

9.992  8980 

13.7 

2.21 

17.47 

20.80 

56.03 

4  15  51.97 

18 

18 

297  21  44.0 

153.66 

0.62 

9.992  9323 

14.0 

2.35 

17.49 

20.80 

56.04 

4  11  56.06 

19 

19 

298  22  47.5 

153.64 

0.65 

9.992  9694 

16.0 

2.49 

17.52 

20.80 

56.05 

4    8    0.15 

20 

20 

299  23  50.6 

153.63 

0.65 

9.993  0091 

17.1 

2.63 

17.54 

20.80 

56.06 

4    4    4.24 

21 

21 

300  24  53.2 

153.60 

-0.63 

9.993  0513 

+18.1 

2.76 

+17.56 

20.79 

56.06 

4    0    8.33 

22 

22 

301  25  55.4 

153.58 

0.58 

9.993  0958 

19.0 

2.90 

17.58 

20.79 

56.07 

3  56  12.42 

23 

23 

302  26  57.1 

153.56 

0.51 

9.993  1427 

20.0 

3.04 

17.60 

20.79 

56.08 

3  52  16.51 

24 

24 

303  27  58.3 

153.54 

0.41 

9.993  1917 

20.9 

3.18 

17.61 

20.79 

56.09 

3  48  20.60 

25 

25 

304  28  59.0 

153.52 

0.30 

9.993  2428 

21.7 

3.31 

17.63 

20.79 

56.10 

3  44  24.69 

26 

26 

305  29  59.1 

152.40 

-0.18 

9.993  2958 

+22.5 

3.45 

+;i7.64 

20.78 

56.11 

3  40  28.78 

27 

27 

306  30  58.6 

152.46 

-0.05 

9.993  3506      23.2 1 

3.59 

17.65 

20.78 

56.11 

3  36  32.87 

28 

28 

307  31  57.4 

152.43 

f0.07 

9.993  4072 

23.9 

3.73 

17.66 

20.78 

56.12 

3  32  36.96 

29 

1  29 

1 

308  32  55.4 

152.40 

0.19 

9.993  4654 

24.5 

3.86 

17.67 

20.77 

56.13 

3  28  41.05 

30 

30 

309  33  52.7 

152.37 

0.30 

9.993  5250 

25.1 

4.00 

17.68 

20.77 

56.14 

3  24  45.14 

31 

31 

310  34  49.0 

152.33 

+0.89 

9.993  6860 

+25.7 

4.14 

+17.68 

20.77 

56.15 

3  20  49.23 

Feb.  1 

32 

311  35  44.3 

153.28 

0.45 

9.993  6483 

26.2 

4.28 

17.69 

20.77 

56.17 

3  16  53.32 

.  2 

33 

312  36  38.5 

152.23 

0.49 

9.993  7120 

26.8 

4.42 

17.69 

20.76 

56.18 

3  12  57.41 

3 

34 

313  37  31.5 

152.18 

0.49 

9.993  7769 

27.3 

4.55 

17.69 

20.76 

56.19 

3    9    1.50 

4 

35 

314  38  23.2 

152.12 

0.46 

9.993  8432 

27.9 

4.69 

17.69 

20.76 

56.20 

3    5    5.59 

5 

36 

315  39  13.4 

152.06 

+0.40 

9.993  9109 

+28.5 

4.83 

+17.68 

20.75 

56.21 

3    1    9.68 

6 

37 

316  40   2.2 

152.00 

"^.32 

9.993  9801 

29.2 

4.97 

17.68 

20.75 

56.22 

2  57  13.77 

7 

38 

317  40  49.5 

151.04 

0.21 

9.994  0509 

29.9 

5.10 

17.67 

20.75 

56.23 

2  53  17.86 

8 

39 

318  41  35.2 

151.87 

+0.08 

9.994  1235 

30.7 

5.24 

17.66 

20.74 

56.24 

2  49  21.95 

9 

40 

319  42  19.3 

151.81 

-0.05 

9.994  1980 

31.5 

5.38 

17.65 

20.74 

56.25 

2  45  26.04 

10 

41 

320  43    1.8 

151.74 

-0.18 

9.994  2745 

+32.3 

5.52 

+17.64 

20.74 

56.26 

2  41  30.13 

11 

42 

321  43  42.8 

151.67 

0.80 

9.994  3530 

33.2 

5.65 

17.63 

20.73 

56.27 

2  37  34.23 

12 

43 

322  44  22.1 

151.61 

0.41 

9.994  4338 

34.1 

5.79 

17.62 

20.73 

56.28 

2  33  38.32 

13 

44 

323  44  59.9 

151.54 

0.49 

9.994  5167 

35.0 

5.93 

17.60 

20.72 

56.29 

2  29  42.41 

14 

45 

324  45  36.1 

151.48 

0.55 

9.994  6018 

35.0 

6.07 

17.58 

20.72 

56.30 

2  25  46.50 

15 

46 

325  46  10.9 

151.43 

-0.59 

9.994  6891 

+36.8 

6.20 

+17.56 

20.72 

56.31 

2  21  50.59 

16 

47 

326  46  44.2 

151.36 

-0.60 

9.994  7786 

+37.7 

6.34 

+17.54 

20.71 

bO"! 

L^\n  V^.^ 

SUN,  1919. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Aso«ii8km. 

Var. 
Hoar. 

Apparmt 
Dedlnatioii. 

Var. 
Hoar. 

Semi- 
diameter. 

Hor. 
Par. 

Equation 

of  Time. 

\pp.— Mean. 

Var. 
Hour. 

SidmalTIme, 

sr  Right  Ascn- 

•km  of  Mean 

Sun. 

h   m      8 

8 

•     t      It 

ft 

/ 

tf 

II 

m      8 

8 

h    m      8 

Feb.  16 

Su 

21  55  59.08 

9.719 

-12  35  40.6 

+51.03 

16  13.12 

8.91 

-14  16.42 

+0.137 

21  41  42.66 

17 

Mo 

21  59  51.99 

9.090 

12  14  55.6 

52.13 

16  12.92 

8.90 

14  12.78 

0.187 

21  45  39.21 

18 

Tu 

22   3  44.20 

9.001 

11  53  58.7 

52.01 

16  12.71 

8.90 

14    8.43 

0.190 

21  49  35.77 

19 

We 

22    7  35.72 

9.039 

11  32  50.5 

53.07 

16  12.50 

8.90 

14   3.40 

0.224 

21  53  32.32 

20 

Th 

22  11  26.57 

9.005 

11 11 31.4 

53.52 

16  12.28 

8.90 

13  57.70 

0.251 

21  57  28.88 

21 

Ft 

22  15  16.77 

9.578 

-10  50    1.6 

+53.90 

16  12.06 

8.90 

-13  51.34 

+0.278 

22    1  25.43 

22 

Sa 

2219    6.32 

9.552 

10  28  21.7 

54.37 

16  11.83 

8.89 

13  44.34 

0.805 

22    5  21.98 

23 

Su 

22  22  55.25 

9.520 

10   6  32.1 

54.70 

16  11.61 

8.89 

13  36.71 

0.331 

22    9  18.54 

24 

Mo 

22  26  43.57 

9.501 

9  44  33.1 

55.15 

16  11.37 

8.89 

13  28.48 

0.355 

22  13  15.09 

25 

Tu 

22  30  31.30 

9.4n 

9  22  25.1 

55.51 

16  11.14 

8.89 

13  19.66 

0.380 

22  17  11.64 

26 

We 

22  34  18.46 

9.453 

-  9   0   8.7 

+55.85 

16  10.91 

8.89 

-13  10.26 

+0.403 

22  21    8.20 

27 

Th 

22  38    5.05 

9.430 

8  37  44.2 

50.19 

16  10.67 

8.88 

13   0.30 

0.420 

22  25    4.75 

28 

Ft 

22  41  51.10 

9.408 

8  15  11.9 

50.50 

16  10.43 

8.88 

12  49.80 

0.449 

22  29    1.30 

ICar.    1 

Sa 

22  45  36.62 

9.380 

7  52  32.4 

50.79 

16  10.19 

8.88 

12  38.76 

0.471 

22  32  57.86 

2 

Su 

22  49  21.62 

9.304 

7  29  46.0 

57.07 

16 

9.95 

8.88 

12  27.21 

0.492 

22  36  54.41 

3 

Mo 

22  53    6.11 

9.343 

-  7    6  53.3 

+57.32 

16 

9.70 

8.88 

-12  15.15 

+0.513 

22  40  50.96 

4 

Tu 

22  56  50.11 

9.323 

6  43  54.6 

57.57 

16 

9.46 

8.87 

12    2.60 

0.533 

22  44  47.52 

5 

We 

23   0  33.64 

9.304 

6  20  50.3 

57.79 

16 

9.22 

8.87 

11  49.57 

0.553 

22  48  44.07 

6 

Th 

23   4  16.70 

9.285 

5  57  40.8 

58.00 

16 

8.97 

8.87 

11  36.08 

0.571 

22  52  40.62 

7 

Ft 

23    7  59.32 

9.207 

5  34  26.6 

58.19 

16 

8.73 

8.87 

11  22.15 

0.589 

22  56  37.17 

1           8 

Sa 

23  11  41.51 

9.249 

-  5  11    8.0 

+58.30 

16 

'8.48 

8.86 

-11   7.79 

+0.007 

23    0  33.73 

9 

Su 

23  15  23.30 

9.233 

4  47  45.4 

58.52 

16 

8.23 

8.86 

10  53.02 

0.024 

23    4  30.28 

10 

Mo 

2319    4.69 

9.217 

4  24  19.2 

58.00 

16 

7.98 

8.86 

10  37.85. 

0.040 

23    8  26.83 

11 

Tu 

23  22  45.71 

9.202 

4   0  49.8 

58.79 

16 

7.72 

8.86 

10  22.32 

0.054 

23  12  23.38 

12 

We 

23  26  26.38 

9.188 

3  37  17.5 

58.90 

16 

7.47 

8.85 

10   6.45 

0.008 

23  16  19.94 

13 

Th 

23  30   6.73 

9.175. 

-  3  13  42.7 

+59.00 

16 

7.21 

8.85 

-  9  50.25 

40.082 

23  20  16.49 

14 

Fr 

23  33  46.78 

9.103 

2  50   5.8 

59.08 

16 

6.95 

8.85 

9  33.74 

0.094 

23  24  13.04 

15 

Sa 

23  37  26.55 

9.152 

2  26  27.0 

59.15 

16 

6.69 

8.85 

9  16.96 

0.705 

23  28    9.59 

16 

Su 

23  41    6.07 

9.142 

2    2  46.8 

50.20 

16 

6.42 

8.85 

8  59.92 

0.715 

23  32    6.15 

17 

Mo 

23  44  45.35 

9.132 

139    5.5 

59.24 

16 

6.15 

8.84 

8  42.65 

0.724 

23  36    2.70 

18 

Tu 

23  48  24.43 

9.124 

-  1 15  23.4 

+59.27 

16 

5.88 

8.84 

-  8  25.18 

+0.782 

23  39  59.25 

19 

We 

23  52   3.33 

9.117 

0  51  40.9 

59.28 

16 

5.61 

8.84 

8    7.52 

0.739 

23  43  55.80 

20 

Th 

23  55  42.06 

9.111 

0  27  58.3 

59.27 

16 

5.33 

8.84 

7  49.70 

0.745 

28  47  52.36 

21 

Ft 

23  59  20.66 

9.100 

-  0   4  16.0 

09.25 

16 

5.06 

8.83 

7  31.75 

0.751 

23  51  48.91 

22 

Sa 

0   2  59.14 

0.101 

+  0  19  25.6 

59.21 

16 

4.78 

8.83 

713.68 

0.755 

28  55  45.46 

23 

Su 

0   6  37.53 

0098 

+  0  43   6.2 

+50.10 

16 

4.50 

8.83 

-  6  55.52 

+0.758 

23  59  42.01 

24 

Mo 

0  10  15.85 

9.095 

1    6  45.4 

59.10 

16 

4.22 

8.82 

6  37.28 

0.701 

0    8  88.56 

25 

Tu 

0  13  54.12 

9.004 

130  22.9 

50.02 

16 

3.94 

8.82 

619.00 

0.702 

0    7S5.U 

26 

We 

0  17  32.36 

9.003 

153  58.8 

58.93 

16 

3.66 

8.82 

6   0.69 

0.783 

0  11  81.67 

27 

Th 

0  21 10.59 

9.003 

2  17  31.3 

58.82 

16 

3.37 

8.82 

6  42.37 

0.783 

0  15  28.22 

28 

Fr 

0  24  48.84 

9.004 

+  2  41    1.5 

+58.09 

16 

3.09 

8.81 

-  6  24.06 

+O.702 

0  19  24.77 

29 

Sa 

0  28  27.11 

0.095 

3   4  28.5 

58.55 

16 

2.81 

8.81 

5   5.78 

0.701 

0  23  21.33 

30 

Su 

0  32    5.43 

9.098 

3  27  52.0 

58.40 

16 

2.53 

8.81 

4  47.55 

0.758 

0  27  17.88 

31 

Mo 

0  35  43.81 

9.101 

3  51 11.5 

58.23 

16 

2.25 

8.81 

4  29.38 

0.755 

0  31  14.43 

Apr.   1 

Tu 

0  39  22.27 

9.104 

4  14  26.7 

58.04 

16 

1.98 

8.80 

411.29 

0.752 

0  35  10.98 

2 

We 

0  43    0.82 

9.108 

+  4  37  37.3 

+57.84 

16 

1.70 

8.80 

-  3  53.28  +0.748 

0  39    7.54 

3 

Th 

0  46  39.47 

9.113 

+  50  42.7 

+57.02 

16 

1.43 

8.80 

-  3  35.38 

+0.743  1 

0  43    4.09 

SUN,  1919. 


FOR  GREENWICH  MEAN  NOON. 

Mi. 

r 

Tnw 
Ixxigitiid*. 

Var. 
Hour. 

LatS- 
tude. 

LoRBrithmof 

the  Radius 

Vector  of  the 

Earth. 

Var. 
Hour. 

Prec. 

In 
Long. 

Nut 

in 

Long. 

Aber- 
ration. 

True 
Obliq. 
olty. 

Mean  Time 

of  Sidereal 

Noon. 

?bb.l6 

47 

•     1      It 
326  46  44.2 

151.86 

-0.60 

9.994  7786 

+87.7 

6.34 

+17.64 

20.71 

23' 26' 
n 

56.32 

h  m      8 
2  17  64.68 

17    48 

327  47  16.2 

151.80 

0.68 

9.994  8702 

38.6 

6.48 

17.52 

20.71 

56.33 

2  13  58.78 

18    49 

328  47  46.7 

151.24 

0.62 

9.994  9638 

89.4 

6.62 

17.60 

20.70 

56.33 

210   2.87 

19 

50 

329  48  15.8 

151 JL9 

0.46 

9.996  0593 

40.2 

6.75 

17.47 

20.70 

66.34 

2    6   6.96 

20 

51 

330  48  43.6 

151.18 

0.36 

9.996  1666 

40.0 

6.89 

17.44 

20.69 

56.35 

2   211.05 

n 

52 

331  49  10.0 

•151.07 

-0.26 

9.996  2666 

+41.6 

7.03 

+17.42 

20.69 

66.36 

1  68  15.14 

22 

53 

332  49  35.0 

151  xn 

0.18 

9.995  3661 

42.2 

7.17 

17.39 

20.68 

66.36 

1  64  19.24 

23 

54 

333  49  58.7 

150.06 

-0.01 

9.996  4680 

42.7 

7.31 

17.36 

20.68 

56.37 

160  23.33 

24 

55 

334  50  21.0 

150.00 

+0.12 

9.996  6613 

43.3 

7.44 

17.32 

20.67 

66.38 

1  46  27.42 

25 

56 

335  50  41.8 

150.84 

0.24 

9.996  6667 

43.7 

7.58 

17.29 

20.67 

56.38 

1  42  31.51 

26 

57 

336  51    1.2 

150.78 

+0.34 

9.996  7712 

+44.1 

7.72 

+17.26 

20.66 

56.39 

1  38  35.61 

27 

58 

337  61 19.0 

150.71 

0.43 

9.996  8776 

44.4 

7.86 

17.22 

20.66 

56.39 

1  34  39.70 

28 

59 

338  51  35.4 

150.65 

0.50 

9.996  9846 

44.7 

7.99 

17.18 

20.66 

56.40 

1  30  43.79 

llir.  1 

60 

339  51  50.0 

150.58 

0.66 

9.996  0921 

44.9 

8.13 

17.15 

20.65 

56.40 

1  26  47.88 

2 

61 

340  52   3.0 

150.50 

0.66 

9.996  2001 

45.1 

8.27 

17.11 

20.64 

56.40 

1  22  51.98 

3 

62 

341  52  14.2 

150.43 

+0.63 

9.996  3086 

+45.3 

8.41 

+17.07 

20.64 

56.41 

1 18  66.07 

4 

63 

342  52  23.4 

150.84 

0.47 

9.996  4176 

45.5 

8.54 

17.03 

20.63 

56.41 

116   0.16 

5 

64 

343  62  30.7 

150.36 

0.38 

9.996  6268 

45.7 

8.68 

16.98 

20.63 

56.41 

111   4.26 

6 

65 

344  62  35.9 

150.17 

0.28 

9.996  6366 

45.9 

8.82 

16.94 

20.62 

56.41 

1    7    8.35 

7 

66 

345  52  38.9 

150.08 

0.16 

9.996  7470 

46.2 

8.96 

16.90 

20.62 

66.41 

1    312.44 

8 

67 

346  62  39.8 

140.09 

+0.03 

9.996  8681 

+46.5 

9.09 

+16.85 

20.61 

56.41 

0  59  16.54 

9 

68 

347  62  38.6 

149.90 

-0.10 

9.996  9700 

46.8 

9.23 

16.81 

20.61 

56.41 

0  55  20.63 

10 

69 

348  62  34.9 

149.81 

0.22 

9.997  0827 

47.2 

9.37 

16.76 

20.60 

56.41 

0  51  24.72 

11 

70 

349  62  29.1 

149.71 

0.33 

9.997  1965 

47.6 

9.51 

16.71 

20.60 

56.41 

0  47  28.82 

12 

71 

360  62  21.2 

149.62 

0.42 

9.997  3113 

48.1 

9.64 

16.67 

20.59 

56.41 

0  43  32.91 

13 

72 

361  62  11.1 

149.53 

-0.49 

9.997  4273 

+48.6 

9.78 

+16.62 

20.59 

56.40 

0  39  37.00 

14 

73 

362  61  68.8 

149.45 

0.53 

9.997  5445 

49.1 

9.92 

16.57 

20.58 

56.40 

0  35  41.10 

15 

74 

363  61 44.6 

149.36 

0.53 

9.997  6628 

49.6 

10.06 

16.53 

20.57 

56.40 

0  31  45.19 

16 

75 

364  61  28.1 

149.28 

0.61 

9.997  7824 

50.1 

10.19 

16.48 

20.57 

56.39 

0  27  49.28 

17 

76 

366  61    9.8 

149.W 

0.46 

9.997  9031 

50.5 

10.33 

16.43 

20.56 

56.38 

0  23  53.38 

18 

77 

356  60  49.6 

149.11 

-0.39 

9.998  0249 

+51.0 

10.47 

+16.38 

20.56 

56.38 

0  19  57.47 

19 

78 

357  50  27.3 

149.04 

0.29 

9.998  1477 

51.4 

10.61 

16.33 

20.55 

56.37 

0  16    1.56 

20 

79 

358  60   3.2 

148.96 

0.18 

9.998  2714 

51.7 

10.75 

16.28 

20.55 

56.36 

0  12    5.66 

21 

80 

369  49  37.3 

148.88 

-0.06 

9.998  3960 

52.1 

10.88 

16.23 

20.54 

56.35 

0    8    9.76 

22 

81 

0  49   9.6 

148.81 

+0.06 

9.998  5213 

52.4 

11.02 

16.18 

20.53 

56.34 

0    4  13.85 

23 

82 

1 48  40.0 

148.73 

+0.18 

9.998  6473 

+52.6 

11.16 

+16.13 

20.53 

56.33 

(   0      0     17.M 
its     M     n.08 

24 

83 

2  48   8.7 

148.66 

0.30 

9.998  7737 

62.7 

11.30 

16.08 

20.52 

56.32 

23  52  26.13 

25 

84 

3  47  36.6 

148.59 

0.41 

9.998  9004 

52.9 

11.43 

16.03 

20.52 

56.31 

23  48  30.22 

26 

85 

4  47   0.8 

148.51 

0.51 

9.999  0274 

52.9 

11.57 

15.98 

20.51 

56.30 

23  44  34.31 

27 

86 

5  46  24.2 

148.44 

0.68 

9.999  1543 

52.9 

11.71 

15.93 

20.50 

56.29 

23  40  38.41 

28 

87 

6  46  45.9 

148.36 

+0.62 

9.999  2812 

+52.8 

11.85 

+15.88 

20.50 

56.27 

23  36  42.50 

29 

88 

7  46   6.7 

148.29 

0.63 

9.999  4077 

52.6 

11.98 

15.84 

20.49 

56.26 

23  32  46.59 

80 

89 

8  44  23.7 

148.21 

0.60 

9.999  5337 

52.4 

12.12 

15.79 

20.49 

66.25 

23  28  50.69 

81 

90 

9  43  39.7 

148.12 

0.56 

9.999  6592 

52.1 

12.26 

15.74 

20.48 

56.23 

23  24  54.78 

ifL  1 

91 

10  42  63.7 

148.04 

0.47 

9.999  7840 

51.9 

12.40 

15.69  \20.47  \5ft.2.\\7a 'Ki  ^%.^' 

2 

$1 

92 
9Si 

1142  6.61 
22  41 16^  li 

147.961 
147 MH 

+0.371 
0.25  It 

9.999  9081  \ 
1000  0316  I 

+5i.6l 
+51.31 

'  12.53 
12.67 

+15.65 
+15.60 

120.47 

120.4< 

\bft.2H 

i\56.1 

ATan  7., 

SUN,  1919. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparmt 
Ascension. 

Var. 
I^r. 

Apparent 
Declination. 

Var. 
]^ar. 

Semi- 
diameter. 

Hot. 
Par. 

ofrime. 
Api>.— Mean. 

Var. 

Sidereal  Time. 

or  Bight  Aacco- 

■km  of  Mean 

SmL 

h    m       8 

s 

•      /     // 

tt 

/      ft 

It 

m     s 

8 

h   m      s 

Apr.    1 

Tu 

0  39  22.27 

9.104 

+  4  14  26.7 

+58.04 

16    1.98 

8.80 

-4  11.29 

+0.752 

0  35  10.98 

2 

We 

0  43    0.82 

9.108 

4  37  37.3 

57.84 

16    1.70 

8.80 

3  53.28 

0.748 

0  39    7.54 

3 

Th 

0  46  39.47 

0.113 

5   0  42.7 

57.62 

16    1.43 

8.80 

3  35.38 

0.743 

0  43    4.09 

4 

Ft 

0  50  18.24 

9.118 

5  23  42.8 

57.39 

16    1.16 

8.80 

3  ITrtW 

0.738 

0  47    0.64 

5 

Sa 

0  53  57.15 

9.124 

5  46  37.1 

57.14 

16   0.89 

8.79 

2  59.96 

0.733 

0  50  57.19 

6 

Su 

0  57  36.21 

9.131 

+  69  25.2 

+56.87 

16   0.62 

8.79 

-2  42.46 

+0.726 

0  64  53.75 

7 

Mo 

1    1  15.43 

9.138 

6  32    6.9 

56.60 

16   0.35 

8.79 

2  25.14 

0.718 

0  58  50.30 

8 

Tu 

1    4  54.85 

9.147 

6  54  41.7 

56.31 

16   0.08 

8.79 

2    8.00 

0.710 

1    2  46.85 

9 

We 

1    8  34.47 

9.155 

7  17    9.5 

56.00 

15  59.81 

8.78 

1  51.06 

0.701 

1    6  43.40 

10 

Th 

1  12  14.31 

9.165 

7  39  29.7 

55.68 

15  59.55 

8.78 

1  34.35 

aooi 

1  10  39.96 

11 

Ft 

1  15  54.39 

9.175 

+  81  42.2 

+55.35 

15  59.28 

8.78 

-1  17.88 

40.681 

1  14  36.51 

12 

Sa 

1  19  34.74 

9.187 

8  23  46.5  1  55.01 

15  59.01 

8.78 

1    1.68 

0.600 

1  18  33.06 

13 

Su 

1  23  15.37 

9.199 

8  45  42.5 

54.65 

15  58.74 

8.78 

0  45.76 

0.657 

1  22  29.62 

14 

Mo 

1  26  56.30 

9.212 

9    7  29.6 

54.28 

15  58.48 

8.77 

0  30.14 

0.644 

1  26  26.17 

15 

Tu 

1  30  37.56 

9.226 

9  29    7.7 

53.89 

15  58.21 

8.77 

-0  14.84 

0.631 

1  30  22.72 

16 

We 

1  34  19.15 

9.240 

+  9  50  36.4 

+53.50 

15  57.94 

8.77 

+0    0.12 

+0.616 

1  34  19.28 

17 

Th 

1  38    1.11 

9.256 

10  11  55.4 

53.08 

15  57.67 

8.77 

0  14.72 

0.001 

1  38  15.83 

18 

Fr 

1  41  43.44 

9.272 

10  33    4.3 

52.66 

15  57.41 

8.76 

0  28.94 

0.584 

1  42  12.38 

19 

Sa 

1  45  26.16 

9.289 

10  54    2.9 

52.22 

15  57.14 

8.76 

0  42.77 

0.568 

1  46    8.94 

20 

Su 

1  49    9.30 

9.306 

11 14  50.8 

51.77 

15  56.87 

8.76 

0  56.19 

0.550 

1  60    6.49 

21 

Mo 

1  52  52.87 

9.324 

+11  35  27.7 

+51.30 

15  56.61 

8.76 

+1    9.18 

-fO.532 

1  54    2.04 

22 

Tu 

1  56  36.87 

9.343 

11  55  53.2 

50.82 

15  56.34 

8.75 

1  21.72 

0.513 

1  67  68.60 

23 

We 

2    0  21.34 

9.363 

12  16    7.0 

50.33 

15  56.08 

8.75 

1  33.81 

0.494 

2    1  65.15 

24 

Th 

2    4    6.28 

9.382 

12  36   %.% 

49. S2 

15  55.82 

8.75 

1  45.43 

0.474 

2    6  61.70 

25 

Fr 

2    7  51.70 

9.403 

12  55  58.3 

49.30 

15  55.56 

8.75 

1  56.56 

0.454 

2    9  48.26 

26 

Sa 

2  11  37.61 

9.423 

+13  15  35.1 

+48.76 

15  55.31 

8.74 

+2    7.20 

+0.433 

2  13  44.81 

27 

Su 

2  15  24.03 

9.445 

13  34  58.9 

48.22 

15  55.05 

8.74 

2  17.33 

0.412 

2  17  41.37 

28 

Mo 

2  19  10.96 

9.466 

13  54    9.4 

47.65 

15  54.80 

8.74 

2  26.96 

0.390 

2  21  37.92 

29 

Tu 

2  22  58.41 

0.488 

14  13    6.1 

47.07 

15  54.56 

8.74 

2  36.07 

0.360 

2  26  34.47 

30 

We 

2  26  46.37 

9.509 

14  31  48.8 

46.48 

15  54.31 

8.73 

2  44.66 

0.347 

2  29  31.03 

May    1 

Th 

2  30  34.86 

9.531 

+14  50  17.1 

+45.88 

15  54.07 

8.73 

+2  52.72 

+0.325 

2  33  27.58 

2 

Fr 

2  34  23.88 

9.553 

15    8  30.7 

45.25 

15  53.84 

8.73 

3    0.26 

0.303 

2  37  24.14 

3 

Sa 

2  38  13.42 

9.575 

15  26  29.2 

44.62 

15  53.61 

8.73 

3    7.28 

0.281 

2  41  20.69 

4 

Su 

2  42    3.49 

9.597 

15  44  12.4 

43.98 

15  53.38 

8.73 

3  13.76 

0.259 

2  45  17.25 

5 

Mo 

2  45  54.10 

9.620 

16    139.9 

43.31 

15  53.15 

8.72 

3  19.70 

0.236 

2  49  13.80 

6 

Tu 

2  49  45.24 

9.642 

+16  18  51.4 

+42.64 

15  52.93 

8.72 

+3  25.11 

+0.214 

2  53  10.36 

7 

We 

2  53  36.93 

9.665 

16  35  46.6 

41.96 

15  52.71 

8.72 

3  29.98 

0.192 

2  57    6.91 

8 

Th 

2  57  29.16 

9.688 

16  52  25.2 

41.26 

15  52.49 

8.72 

3  34.30 

0.169 

3    1    3.47 

9 

Fr 

3    1  21.95 

9.711 

17    8  46.9 

40.55 

15  52.28 

8.72 

3  38.07 

0.146 

3    6    0.02 

10 

Sa 

3    5  15.29 

9.734 

17  24  51.5 

39.83 

15  52.07 

8.71 

3  41.29 

0.123 

3    8  66.68 

11 

Su 

3    9    9.19 

9.757 

+17  40  38.6 

+39.09 

15  51.86 

8.71 

+3  43.95 

+0.099 

3  12  63.13 

12 

Mo 

3  13    3.65 

9.781 

17  56    7.9 

38.35 

15  51.65 

8.71 

3  46.04 

0.075 

3  16  49.69 

13 

Tu 

3  16  58.68 

9.805 

18  11 19.2 

37.59 

15  51.45 

8.71 

3  47.66 

0.052 

3  20  46.24 

14 

We 

3  20  54.28 

9.829 

18  26  12.2 

36.82 

15  51.24 

8.71 

3  48.52 

0.028 

3  24  42.80 

16    Th 

3  24  50.45 

9.852 

18  40  46.6 

86.04 

15  51.04 

8.70 

3  48.91 

+0.004 

3  28  39.36 

16    Ft 

3  28  47.19 

9.876 

+18  55    2.1 

+35.25 

15  50.84 

8.70 

+3  48.73 

-0.020 

3  32  35.91 

27/ 

Sa  1 

3  32  44.501 

9.900  i 

+19   8  58.5 

+34.4ft 

15  50.^4 
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FOR  GREENWICH  MEAN  NOON. 


Date. 


• 


True 


Var. 
Hoar. 


Utf- 
tude. 


Lofartthmof 

the  Radius 

Vector  of  tha 

Earth. 


Var. 
Hour 


Prec. 

in 
Long. 


Knt. 

In 

Long. 


Aber- 
ration. 


True 

Obllq. 

uity. 


Mean  Time 
of  Sidereal 

NOQO. 


ti 


^pr.  1 
2 
8 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

av   1 

3 

4 
5 

6 
/ 
8 
9 
10 

11 
12 
13 
14 
15 

16 


91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

101 
102 
103 
104 
105 

106 
107 
108 
109 
110 

111 
112 
113 
114 
115 

116 
117 
118 
119 
120 

121 
122 
123 
124 
125 

126 
127 
128 
129 
ISO 

131 
132 
133 
134 
135 

136 


10  42  53.7 

11  42    5.6 

12  41  15.3 

13  40  22.8 

14  39  28.0 

15  38  30.8 

16  37  31.4 

17  36  29.6 

18  35  25.5 

19  34  19.2 

20  33  10.6 

21  31  59.8 

22  30  46.9 

23  29  32.0 

24  28  15.0 

25  26  56.0 

26  25  35.2 

27  24  12.4 

28  22  48.0 

29  21  21.7 

30  19  53.8 

31  18  24.2 

32  16  53.0 

33  15  20.3 

34  13  45.9 

35  12  10.0 

36  10  32.5 

37  8  53.4 

38  7  12.7 

39  5  30.2 

40  3  45.9 

41  1  59.8 

42  0  11.7 

42  58  21.7 

43  56  29.8 

44  54  35.9 

45  52  40.0 

46  50  42.2 

47  48  42.6 

48  46  41.1 

49  44  37.8 

50  42  32.8 

51  40  26.2 

52  38  18.0 

53  36    8.3 


It 

148.04 
147.06 
147.86 
147.76 
147.67 

147  JS7 
147.48 
147  J» 
147.38 
147.10 

147.10 
147.01 
146.03 
146.88 
146.75 

146.67 
146.50 
146.63 
146.44 
146  J{7 

146.30 
146.24 
146.17 
146.10 
146.04 

145.07 
145.00 
145.84 
145.77 
145.00 

145.63 
145.54 
145.46 
145.38 
145.30 

145.21 
145.13 
145.05 
144.08 
144.00 

144.83 
144.76 
144.00 
144.63 
144.56 


ti 


11 


n 


It 


23^26' 


II 


+0.47 
0.37 
0.25 
+0.12 
-0.01 

-0.14 
0.26 
0.36 
0.43 
0.47 

-0.48 
0.47 
0.42 
0.34 
0.25 

-0.15 
-0.03 
+0.10 
0.23 
0.36 

+0.48 
0.58 
0.65 
0.69 
0.70 

+0.69 
0.65 
0.58 
0.48 
0.36 

+0.23 
+0.09 
-0.05 
0.17 
0.27 

-0.35 
0.40 
0.42 
0.41 
0.37 

-0.30 
0.21 
-0.10 
+0.02 
0.15 


54  33  b7.1 
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z 


144.611+0.28 


7 

1+ 


9.999  7840 
9.999  9081 
0.000  0316 
0.0001544 
0.000  2767 

0.000  3985 
0.000  5200 
0.000  6413 
0.000  7625 
0.000  8836 

0.001 0047 
0.001 1258 
0.001  2470 
0.001  3683 
0.001  4897 

0.001  6110 
0.001  7323 
0.001  8536 
0.001  9747 
0.002  0955 

• 

0.002  2159 
0.002  3359 
0.002  4552 
0.002  5738 
0.002  6914 

0.002  8079 
0.002  9231 
0.003  0369 
0.003  1491 
0.003  2596 

0.003  3685 
0.003  4756 
0.003  5812 
0.003  6852 
0.003  7877 

0.003  8889 
0.003  9889 
0.004  0877 
0.004  1855 
0.004  2823 

0.004  3782 
0.004  4732 
0.004  5674 
0.004  6606 
0.004  7530 

004  8445 
004  9351 


4^1.0 

51  jO 
61.8 
51.1 
50.0 

+60.7 
50.6 
50.5 
50.5 
50a( 

+50  J( 
50.5 
50.5 
50.6 
50.6 

450.5 
50.5 
50.5 
50.4 
50.8 

+50.1 
40.0 
40.6 
40.2 
48.8 

+48.3 
47.7 
47.1 
46.4 
45.7 

+45.0 
44.3 
43.7 
43.0 
42.4 


+41.0 
41.4 
41.0 
40.5 
40.1 

+30.8 
30.4 
30.0 
38.7 
38.3 


12.40 
12.53 
12.67 
12.81 
12.95 

13.08 
13.22 
13.36 
13.50 
13.64 

13.77 
13.91 
14.05 
14.19 
14.32 

14.46 
14.60 
14.74 
14.87 
15.01 

16.15 
15.29 
15.42 
15.56 
15.70 

15.84 
15.97 
16.11 
16.25 
16.39 

16.52 
16.66 
16.80 
16.94 
17.08 


^10.004  8445 
§0.004  9351  I 


17.21 
17.35 
17.49 
17.63 
17.76 

17.90 
18.04 
18.18 
18.31 
18.45 

+37.0118.59 
■^37.5118.73 


+15.69 
15.65 
15.60 
15.55 
15.51 

+15.46 
15.42 
15.38 
15.34 
15.30 

+15.26 
15.22 
15.18 
15.14 
15.10 

+15.07 
15.04 
15.00 
14.97 
14.94 

+14.91 
14.88 
14.86 
14.83 
14.81 

+14.79 
14.77 
14.75 
14.73 
14.71 

+14.69 
14.68 
14.67 
14.65 
14.64 

+14.64 
14.63 
14.62 
14.62 
14.62 

+  14.61 
14.61 
14.61 
14.62 
14.62 

+14.62 
+14.63 


20.47 
20.47 
20.46 
20.46 
20.45 

20.45 
20.44 
20.43 
20.43 
20.42 

20.42 
20.41 
20.41 
20.40 
20.39 

20.39 
20.88 
20.38 
20,37 
20.37 

20.36 
20.35 
20.35 
20.34 
20.34 

20.33 
20.33 
20.32 
20.32 
20.31 

20.31 
20.30 
20.30 
20.29 
20.29 

20.28 
20.28 
20.27 
20.27 
20.26 

20.26 
20.25 
20.25 
20.25 
20.24 


120.2411 

1 20.2a  V 


56.21 
56.20 
56.18 
56.16 
56.15 

56.13 
66.11 
56.09 
56.07 
56.05 

56.03 
66.01 
55.98 
55.96 
55.94 

55.91 
55.89 
55.87 
55.84 
55.82 

55.79 
55.77 
55.74 
55.71 
55.69 

55.66 
55.63 
55.61 
55.58 
55.55 

55.52 
55.50 
55.47 
55.44 
55.41 

55.38 
55.36 
55.33 
55.30 
55.27 

55.25 
55.22 
55.19 
55.17 
55  .U 


h  m  8 
23  20  58.87 
23  17  2.96 
23  13  7.06 
23  911.15 
23    515.24 

23  119.34 
22  57  23.43 
22  53  27.52 
22  49  31.62 
22  45  35.71 


22  41 
22  37 
22  33 
22  29 
22  25 

22  22 
22  18 
22  14 
22  10 
22    6 

22  2 
21  58 
2154 
2150 
2146 

2142 
2138 
2134 
2130 
2126 


39.80 
43.90 
47.99 
52.08 
56.17 

0.27 

4.36 

8.45 

12.54 

16.64 

20.73 
24.82 
2S.91 
33.01 
37.10 

41.19 
45.28 
49.37 
53.47 
57.56 


21  23  1.65 
2119  5.74 
2115  9.83 
21  11 13.92 
21  7  18.01 

21  3  22.10 
20  59  26.20 
20  55  30.29 
20  51  34.38 
20  47  38.47 

20  43  42.56 
20  39  46.65 
20  35  50.74 
20  31  54.83 
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FOR  GREENWICH  MEAN  NOON. 


Dita. 

Day  of  the 
Tear. 
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Lati- 
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Long. 
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olty. 
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Noon. 

Idyl? 

137 

55  31  44.5 

144.45 

+0.40 

0.004  9351 

437.5 

It 
18.73 

+14.63 

20.23 

2:4*  i6' 
It 

55.09 

h  m      8 
20  20    7.10 

18 
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56  29  30.7 

144.40 

0.52 

0.005  0248 

37.1 

18.86 

14.64 

20.23 

55.06 
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19 
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67  27  15.6 

144.35 

0.63 
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86.7 
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14.65 

20.22 

55.03 

20  12  15.28 

20 

140 

58  24  59.4 

144  JM> 

0.72 

0.005  2008 

86.3 

19.14 

14.66 

20.22 

55.01 

20   819.37 

21 

141 

59  22  42.1 

144.36 

0.78 

0.005  2870 

85.6 

19.28 

14.67 

20.22 

54.98 

20   4  23.46 

22 

142 

60  20  23.7 

144.31 

+0.80 

0.005  3719 

+85.0 

19.41 

+14.68 

20.21 

54.96 

20   0  27.55 

23 

143 

61  18    4.3 

144.17 

0.79 

0.005  4552 

84.4 

19.55 

14.69 

20.21 

54.93 

19  56  31.64 

24 

144 

62  15  44.0 

144.13 

0.75 
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83.6 

19.69 

14.71 

20.21 

54.91 

19  52  35.73 

25 

145 

63  13  22.7 

144.09 

0.68 

0.005  6167 

33.8 

19.83 

14.72 

20.20 

54.88 

19  48  39.82 

26 

146 

64  11    0.4 

144.05 

0.59 

0.005  6945 

83.0 

19.97 

14.74 

20.20 

54.86 

19  44  43.91 

27 

147 

65    8  37.2 

144  i)l 

+0.47 
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+14.76 

20.19 

54.84 

19  40  48.00 

28 

148 

66    6  13.0 

143.97 

0.34 

0.005  8436 

80.1 

20.24 

14.78 

20.19 

54.81 

19  36  52.09 

29 

149 

67    3  47.8 

143.92 

0.21 

0.005  9146 

39.1 

20.38 

14.80 

20.19 

54.79 

19  32  56.18 

30 

150 

68    1  21.4 

143.88 

+0.07 

0.005  9833 

38.1 

20.52 

14.82 

20.18 

54.77 

19  29   0.27 

31 

151 

68  58  53.9 

143.83 

-0.07 

0.006  0495 

37.1 

20.65 

14.84 

20.18 

54.75 

19  25   4.36 

Jane  1 

152 

69  56  25.2 

143.78 

-0.18 

0.006  1134 

+36.3 

20.79 

+14.87 

20.18 

54.73 

19  21    8.45 

2 

153 

70  53  55.2 

143.73 

0.26 

0.006  1751 

35.3 

20.93 

14.89 

20.18 

54.71 

19  17  12.54 

3 

154 

71  51  24.0 

143.68 

0.32 

0.006  2346 

34.4 

21.07 

14.91 

20.17 

54.69 

19  13  16.62 

4 

155 

72  48  51.6 

143.63 

0.35 

0.006  2921 

33.5 

21.20 

14.94 

20.17 

54.67 

19    9  20.71 

5 

156 

73  46  18.0 

143  J>7 

0.35 

0.006  3476 

33.8 

21.34 

14.97 

20.17 

54.65 

19    5  24.80. 

6 

157 

74  43  43.1 

143.63 

-0.32 

0.006  4014 

+33.0 

21.48 

+14.99 

20.16 

54.63 

19    128.89 

7 

158 

75  41    7.1 

143.48 

0.26 

0.006  4534 

31.3 

21.62 

15.02 

20.16 

54.61 

18  57  32.98 

8 

159 

76  38  30.1 

143.44 

0.18 

0.006  5038 

30.7 

21.75 

15.05 

20.16 

54.59 

18  53  37.07 

9 

160 

77  35  52.0 

143.39 

-0.07 

0.006  5526 

30.0 

21.89 

15.08 

20.16 

54.57 

18  49  41.16 

10 

161 

78  33  12.9 

143.35 

+0.05 

0.006  5999 

19.4 

22.03 

15.11 

20.16 

54.56 

18  45  45.25 

11 

162 

79  30  32.9 

143.33 

+0.17 

0.006  6457 

+18.8 

22.17 

+15.14 

20.15 

54.54 

18  41  49.33 

12 

163 

80  27  52.1 

143.29 

0.30 

0.006  6901 

18.3 

22.30 

15.17 

20.15 

54.53 

18  37  53.42 

13 

164 

81  25  10.5 

143.25 

0.43 

0.006  7332 

17.6 

22.44 

15.20 

20.15 

54.51 

18  33  ^.51 

14 

165 

82  22  28.2 

143.22 

0.56 

0.006  7748 

17.0 

22.58 

15.23 

20.15 

54.50 

18  30    1.60 

15 

166 

83  19  45.4 

143.30 

0.67 

0.006  8150 

16.5 

22.72 

15.26 

20.15 

54.48 

18  26    5.69 

16 

167 

84  17    2.0 

143.18 

+0.76 

0.006  8538 

+15.9 

22.85 

+15.29 

20.14 

54.47 

18  22    9.78 

17 

168 

85  14  18.2 

143.17 

0.82 

0.006  8912 

15.3 

22.99 

15.32 

20.14 

54.46 

18  18  13.86 

18 

169 

86  11  34.0 

143.16 

0.85 

0.006  9270 

14.6 

23.13 

15.35 

20.14 

54.45 

18  14  17.95 

19 

170 

87    8  49.6 

143.14 

0.86 

0.006  9611 

13.9 

23.27 

15.39 

20.14 

54.43 

18  10  22.04 

20 

171 

88    6    5.0 

143.14 

0.83 

0.006  9935 

13.1 

23.41 

15.42 

20.14 

54.42 

18    6  26.13 

21 

172 

89    3  20.2 

143.13 

+0.77 

0.007  0240 

+13.3 

23.54 

+15.45 

20.14 

54.41 

18    2  30.22 

22 

173 

90    0  35.3 

143.13 

0.69 

0.007  0525 

11.4 

23.68 

15.48 

20.13 

54.40 

17  58  34.31 

23 

174 

90  57  50.3 

143.13 

0.58 

0.007  0788 

10.5 

23.82 

15.52 

20.13 

54.40 

17  54  38.40 

24 

175 

91  55    5.2 

143.12 

0.45 

0.007  1028 

9.5 

23.96 

15.55 

20.13 

54.39 

17  50  42.48 

25 

176 

92  52  20.0 

143.11 

0.32 

0.007  1242 

8.4 

24.09 

15.58 

20.13 

54.38 

17  46  46.57 

26 

177 

93  49  34.7 

143.11 

+0.18 

0.007  1431 

+  7.3 

24.23 

+15.61 

20.13 

54.37 

17  42  50.66 

27 

178 

94  46  49.2 

143.10 

+0.04 

0.007  1594 

6.3 

24.37 

15.65 

20.13 

54.37 

17  38  54.75 

28 

179 

95  44    3.6 

143.09 

-0.08 

0.007  1729 

5.1 

24.51 

15.68 

20.13 

54.36 

17  34  58.84 

29 

180 

96  41  17.7 

143.08 

0.17 

0.007  1838 

4.0 

24.64 

15.71 

20.13 

54.36 

17  31    2.93 

30 

181 

97  38  31.5 

143.07 

0.24 

0.007  1920 

2.9 

24.78 

15.74 

20.13 1 54.^5  VnTl    1.^*1 

oly  1 

182 

98  Zh  45.01 
99  32  68.2/1 

143.06  1-0.281 0.007 1977  \ 

■hl.y 

24.92 

+i5.77l20.ia\5\.^b\vi  7;^\\.\^ 

21 

183l 

U3.04I- 

0.30  U 

10072009  1 

+  0.9 

25.06 

+15.80 

120.15 

\\XAS^ 

4\vi  \^  \^:v^ 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Aaoaukm. 

Var. 
nam. 

Appamt 
Declination. 

Var. 

Bemi- 
dJameter. 

Hot. 
Par. 

Bqnation 

of  Time. 

Appd— Mf«n. 

Var. 
Hour. 

SIdmalTirae, 

orRigbtAiiocD- 

sionofMean 

h  m      8 

8 

•     f      // 

n 

/      tt 

It 

m     8 

8 

h   m       8 

Aug.  16 

Sa 

9  39  39.12 

9.365 

+13  59  59.9 

-46.05 

15  49.65 

8.69 

-  4  20.02 

+0.491 

9  35  19.10 

17 

Sa 

9  43  23.64 

9.345 

13  41    6.4 

47.50 

15  49.82 

8.69 

4   7.99 

0.512 

9  39  15.65 

18 

Mo 

9  47    7.67 

9.334 

13  21  59.8 

48.04 

15  49.99 

8.70 

3  55.46 

0.583 

9  43  12.21 

19 

Tu 

9  50  51.20 

9.304 

13    2  40.4 

48.57 

15  50.17 

8.70 

3  42.44 

0UU2 

9  47    8.76 

20 

We 

9  54  34.26 

9.284 

12  43   8.5 

49.09 

15  50.36 

8.70 

3  28.95 

QJN2 

9  51    5.31 

21 

Th 

9  58  16.85 

9.365 

+12  23  24.3 

-49.59 

15  50.54 

8.70 

-  3  14.99 

40.591 

9  55    1.87 

22 

Ft 

10   158.99 

9.346 

12   3  28.3 

50.08 

15  i^O.73 

8.70 

3   0.57 

0.610 

9  58  58.42 

23 

Sa 

10   5  40.68 

9.228 

11  43  20.8 

50.55 

15  50.93 

8.70 

2  45.70 

0.629 

10    2  54.97 

24 

Su 

10   9  21.93 

9.210 

1123   2.1 

51.01 

15  51.13 

8.71 

2  30.40 

0.647 

10    6  51.53 

25 

Mo 

1013    2.75 

9.192 

11    2  32.6 

51.45 

15  51.33 

8.71 

2  14.67 

0.664 

10  10  48.08 

26 

Tu 

10  16  43.15 

9.175 

1-10  41  52.6 

-51.88 

15  51.54 

8.71 

-  1  58.52 

+0.682 

10  14  44.63 

27 

We 

10  20  23.14 

9.158 

10  21    2.4 

52.30 

15  51.75 

8.?1 

141.96 

0.608 

10  18  41.19 

28 

Th 

10  24    2.74 

9.142 

10   0    2.5 

52.70 

15  51.96 

8.71 

125.00 

0.715 

10  22  37.74 

29 

Ft 

10  27  41.95 

9.126 

9  38  53.1 

53.00 

15  52.18 

8.72 

1    7.66 

0.730 

10  26  34.29 

30 

Sa 

10  31  20.79 

9.111 

9  17  34.5 

53.46 

15  52.41 

8.72 

0  49.95 

0.745 

10  30  30.85 

31 

Su 

10  34  59.28 

9.096 

+  8  56    7.1 

-53.82 

15  52.64 

8.72 

-  0  31.88 

+0.760 

10  34  27.40 

Sept.  1 

Mo 

10  38  37.42 

9.082 

8  34  31.2 

54.17 

15  52.87 

8.72 

-  0  13.46 

0.774 

10  38  23.95 

2 

Tu 

10  42  15.23 

9.069 

8  12  47.1 

54.50 

15  53.10 

8.72 

+  0    5.28 

0.787 

10  42  20.51 

3 

We 

10  45  52.73 

9.066 

7  50  55.2 

54.82 

15  53.34 

8.73 

0  24.33 

0.800 

10  46  17.06 

4 

Th 

10  49  29.94 

9.045 

7  28  55.8 

55.13 

15  53.57 

8.73 

0  43.67 

0.812 

10  50  13.61 

5 

Ft 

10  53    6.88 

9.034 

+  7    6  49.2 

-65.42 

15  53.81 

8.73 

+  1   3.29 

-M).823 

10  54  10.16 

6 

Sa 

10  56  43.56 

9.023 

6  44  35.7 

55.70 

15  54.06 

8.73 

123.16 

0.833 

10  58    6.72 

7 

Su 

11    0  20.00 

9.014 

6  22  15.7 

55.97 

15  54.30 

8.73 

143.27 

0.843 

11    2    3.27 

8 

Mo 

11    3  56.22 

9.005 

5  59.49.3 

56.23 

15  54.54 

8.74 

2   3.60 

0.851 

11    5  59.82 

9 

Tu 

11    7  32.25 

8.998 

5  37  17.0 

56.47 

15  54.79 

8.74 

2  24.13 

0.869 

11    9  56.38 

10 

We 

nil    8.11 

8.991 

+  5  14  39.0 

-56.70 

15  55.04 

8.74 

+  2  44.82 

+0J65 

11  13  52.93 

11 

Th 

11 14  43.82 

8.985 

4  51  55.7 

56.91 

15  55.28 

8.74 

3    5.66 

0.871 

11  17  49.48 

12 

Fr 

11 18  19.40 

8.980 

4  29    7.3 

57.12 

15  55.53 

8.75 

3  26.63 

0.876 

11  21  46.03 

13 

Sa 

11  21  54.88 

8.976 

4    614.1 

57.31 

15  55.78 

8.75 

3  47.70 

0.880 

11  25  42.58 

14 

Su 

11  25  30.28 

8.974 

3  43  16.5 

57.49 

15  56.03 

8.75 

4   8.85 

0.883 

11  29  39.14 

15 

Mo 

1129   5.63 

8.972 

+  3  20 14.8 

-57.65 

15  56.28 

8.75 

+  4  30.06 

40.886 

11  33  35.69 

16 

Tu 

11  32  40.95 

8.971 

2  57    9.3 

57.80 

15  56.53 

8.75 

4  51.30 

0.885 

11  37  32.24 

17 

We 

11  36  16.25 

8.971 

2  34   0.3 

57.94 

15  56.78 

8.76 

512.55 

0.886 

11  41  28.79 

18 

Th 

11  39  51.55 

8.971 

2  10  48.2 

58.06 

15  57.04 

8.76 

5  33.80 

0.885 

11  45  25.35 

19 

Ft 

11  43  26.88 

8.973 

1 47  33.3 

58.17 

15  57.29 

8.76 

5  55.02 

0.888 

11  49  21.90 

20 

Sa 

1147    2.26 

8.975 

+  1  24  16.0 

^58.37 

15  57.55 

8.76 

+  6  16.20 

+0.881 

11  53  18.45 

21 

Su 

11  50  37.70 

8.978 

1   0  56.6 

58.35 

15  57.81 

8.77 

6  37.31 

0.878 

11  57  15.00 

22 

Mo 

11  54  13.21 

8.982 

0  37  35.5 

58.41 

15  58.08 

8.77 

6  58.35 

0.875 

12    1  11.56 

23 

Tu 

11  57  48.82 

8.986 

+  0  14  13.1 

58.46 

15  58.34 

8.77 

719.29 

0.870 

12    5    8.11 

24 

We 

12    124.54 

8.991 

-  0   9  10.3 

58.49 

15  58.61 

8.77 

7  40.12 

0.865 

12    9    4.66 

25 

Th 

12    5   0.39 

8.997 

-  0  32  34.4 

-58.51 

15  58.88 

8.78 

+  8   0.82 

+0.860 

12  13    1.21 

26 

Ft 

12    8  36.38 

9.003 

0  55  58.7 

58.51 

15  59.15 

8.78 

8  21.38 

0.854 

12  16  57.76 

27 

Sa 

12  12  12.54 

9.010 

1 19  22.9 

58.50 

15  59.43 

8.78 

8  41.78 

0.846 

12  20  54.32 

28 

Su 

12  15  48.88 

9.018 

1  42  46.7 

58.48 

15  69.71 

8.78 

9    1.99 

0.838 

12  24  50.87 

29 

Mo 

12  19  25.42 

9.027 

2    6    9.6 

58.43 

15  59.99 

8.79 

9  22.00 

0.830 

12  28  47.42 

30 

Tu 

12  23    2.18 

9.036 

-  2  29  31.4 

-58.88 

16   0.27 

8.79 

+  9  41.80 

40.820 

12  32  43.97 

Oct    1 

We 

12  26  39.17 

9U>46 

-  2  52  51.7 

-58.81 

16   0.55 

8.79 

+10    1.36 

+0.810 

12  36  40.53 

SUN,  1919. 
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FOR  GREENWICH  MEAN  NOON. 

1 
Date. 

• 

r 

True 
LoDgltade. 

Var. 
uoor. 

Lati- 
tude. 

I^ogarithm  of 

the  liadlus 

Vector  of  the 

Earth. 

Var. 
Hour. 

Prec. 

in 
Long. 

Nut. 

in 
Long. 

Aber- 
ratkm. 

True 
Obliq- 
uity. 

Mean  Time 

of  Sidereal 

Noon. 

•     1     ff 

It 

II 

It 

II 

II 

23*26' 
II 

h  m      s 

Joly  1 

182 

98  35  45.0 

143.06 

-0.28 

0.007  1977 

+  1.9 

24.92 

+15.77 

20.13 

54.35 

17  23  11.10 

2 

183 

99  32  58.2 

143.04 

0.30 

0.007  2009 

+  0.9 

25.06 

15.80 

20.13 

54.34 

17  19  15.19 

3 

184 

1003011.1 

143  .OS 

0.28 

0.007  2018 

-0.1 

25.19 

15.83 

20.13 

54.34 

17  15  19.28 

4 

186 

101  27  23.7 

143.02 

0.23 

0.007  2005 

1.0 

25.33 

15.86 

20.13 

54.34 

17  11  23.37 

5 

186 

102  24  36.0 

143.01 

0.16 

0.007  1970 

1.9 

25.47 

15.89 

20.13 

54.34 

17    7  27.46 

6 

187 

103  21  48.1 

143.00 

-0.07 

0.007  1916 

-  2.6 

25.61 

+15.92 

20.13 

54.33 

17    3  31.55 

7 

188 

104  18  59.9 

143.09 

+0.04 

0.007  1843 

3.4 

25.74 

15.95 

20.13 

54.33 

16  59  35.64 

8 

189 

105  16  11.7 

142.09 

0.16 

0.007  1752 

4.1 

25.88 

15.97 

20.13 

54.33 

16  55  39.73 

9 

190 

106  13  23.3 

142.99 

0.28 

0.007  1644 

4.9 

26.02 

16.00 

20.13 

54.33 

16  51  43.82 

10 

191 

107  10  35.0 

142.99 

0.40 

0.007  1519 

5.5 

26.16 

16.02 

20.13 

54.34 

16  47  47.90 

11 

192 

108    7  46.6 

142.99 

4-0.52 

0.007  1378 

-  6.2 

26.30 

+16.05 

20.13 

54.34 

16  43  51.99 

12 

193 

109    4  58.5 

143.00 

0.64 

0.007  1222 

6.8 

26.43 

16.07 

20.13 

54.34 

16  39  56.08 

13 

194 

110    210.5 

143.01 

0.74 

0.007  1052 

7.4 

26.57 

16.10 

20.13 

54.34 

16  36   0.17 

14 

195 

110  59  22.8 

143.02 

0.80 

0.007  0867 

8.0 

26.71 

16.12 

20.13 

54.34 

16  32   4.26 

15 

196 

111  56  35.5 

143.04 

0.84 

0.007  0668 

8.6 

26.85 

16.14 

20.13 

54.35 

16  28    8.35 

16 

197 

112  53  48.7 

143.00 

+0.85 

0.007  0454 

-  9.2 

26.98 

+16.16 

20.14 

54.35 

16  24  12.44 

17 

198 

113  51    2.4 

143.09 

0.83 

0.007  0224 

9.9 

27.12 

16.18 

20.14 

54.35 

16  20  16.53 

18 

199 

114  48  16.8 

143.11 

0.78 

0.006  9978 

10.6 

27.26 

16.20 

20.14 

54.36 

16  16  20.62 

19 

200 

115  45  31.9 

143.14 

0.70 

0.006  9715 

11.3 

27.40 

16.21 

20.14 

54.37 

16  12  24.71 

20 

201 

116  42  47.8 

143.18 

0.60 

0.006  9434 

12.1 

27.53 

16.23 

20.14 

54.37 

16    8  28.80 

21 

202 

117  40    4.5 

143.21 

+0.48 

0.006  9133 

-13.0 

27.67 

+16.25 

20.14 

54.38 

16    4  32.89 

22 

203 

118  37  22.0 

143.25 

0.34 

0.006  8810 

13.9 

27.81 

16.26 

20.14 

54.38 

16    0  36.98 

23 

204 

119  34  40.4 

143.28 

0.20 

0.006  8465 

14.9 

27.95 

16.27 

20.14 

54.39 

15  56  41.07 

24 

205 

120  3159.6 

143.32 

+0.06 

0.006  8097 

15.9 

28.08 

16.28 

20.15 

54.39 

15  52  45.16 

25 

206 

121  29  19.7 

143.35 

-0.07 

0.006  7704 

16.9 

28.22 

16.29 

20.15 

54.40 

15  48  49.25 

26 

207 

122  26  40.5 

143.39 

-0.17 

0.006  7285 

-18.0 

28.3G 

+  16.30 

20.15 

54.41 

15  44  53.34 

27 

208 

123  24    2.1 

143.41 

0.25 

0.006  6841 

19.0 

28.50 

16.31 

20.15 

54.41 

15  40  57.43 

28 

209 

124  21  24.4 

143.44 

0.30 

0.006  6371 

20.1 

28.63 

16.32 

20.16 

54.42 

15  37    1.52 

29 

210 

125  18  47.3 

143.47 

0.32 

0.006  5877 

21.1 

28.77 

'  16.32 

20.16 

54.43 

15  33    5.61 

30 

211 

126  16  10.9 

143.49 

0.30 

0.006  5358 

22.1 

28.91 

16.33 

20.16 

54.44 

15  29    9.70 

31 

212 

127  13  35.1 

143.52 

-0.26 

0.006  4816 

-23.0 

29.05 

+  16.33 

20.16 

54.45 

15  25  13.79 

km.   1 

213 

128  10  59.9 

143.55 

0.19 

0.006  4253 

23.9 

29.18 

16.33 

20.16 

54.46 

15  21  17.88 

2:214 

129    8  25.4 

143.57 

-0.10 

0.006  3668 

24.8 

29.32 

16.33 

20.17 

54.47 

15  17  21.97 

3  .215 

130    5  51.5 

143.60 

0.00 

0.006  3064 

25.5 

29.40 

16.33 

20.17 

54.48 

15  13  26.06 

4;  216 

131    3  18.2 

143.63 

+0.11 

0.006  2442 

26.3 

29.60 

16.33 

20.17 

54.49 

15    9  30.15 

5 

217 

132   0  45.7 

143.66 

+0.22 

0.006  1803 

-27.0 

29.74 

+16.33 

20.18 

54.50 

15    5  34.24 

6 

218 

132  58  13.9 

143.00 

0.34 

0.006  1147 

27.6 

29.87 

16.32 

20.18 

54.50 

15    138.33 

s 

219 

133  55  42.9 

143.72 

0.46 

0.006  0476 

28.2 

30.01 

16.31 

20.18 

54.51 

14  57  42.42 

8 

220 

134  53  12.8 

143.76 

0.56 

0.005  9791 

28.8 

30.15 

16.30 

20.19 

54.52 

14  53  46.51 

9 

221 

135  50  43.5 

143.80 

0.65 

0.005  9093 

29.3 

30.29 

16.29 

20.19 

54.53 

14  49  50.60 

10 

222 

136  48  15.2 

143.84 

+0.72 

0.005  8383 

-29.8 

30.42 

+16.28 

20.19 

54.54 

14  45  54.70 

11 

223 

137  45  48.0 

143.89 

0.76 

0.005  7662 

30.3 

30.56 

16.27 

20.19 

54.55 

14  41  58.79 

12 

224 

138  43  21.8 

143.94 

0.77 

0.005  6930 

30.7 

30.70 

16.26 

20.20 

54.56 

14  38    2.88 

13 

225 

139  40  57.0 

143.99 

0.75 

0.005  6187 

31.2 

30.84 

16.24 

20.20 

54.57 

14  34    6.97 

14 

226 

140  38  33.4 

144.05 

0.71 

0.005  5434 

31.6 

30.97 

16.23 

20.20 

54.58 

14  30  11.06 

15 

227 

141  36  11.3 

144.11 

+0.64 

0.006  4670 

-32.1 

31.11 

+16.21 

20.21 

54.59 

14  2615.15 

16 

228 

142  33  50.6 

144.17 

+0.53 

0.006  3894 

-32.6 

31.25 

+16.19 

20.21 

54.60 

14  22  19.24 
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FOR  GREENWICH  MEAN  NOON. 

■-^     plLaSSd. 

Vtr. 

UtI- 
tade. 

Lofultlimof 

the  Radios 

Vector  of  the 

Berth. 

Var. 
Boor. 

Free 

In 
Long. 

Not. 

In 

Long. 

Abffw 

ntkm. 

Trae 
Oblici- 

ICeuiTime 
of  Sidereal 

Noon. 

1                              •        t         II 

II 

II 

// 

II 

91 

h  m     8 

j]g.l«  228 

142  33  50.6 

144.17 

+0.53 

0.005  3894 

-83.0 

31.25 

+16.19 

20.21 

64.60 

14  22  19.24 

17   229 

143  31  31.5 

144.34 

0.41 

0.005  3106 

88.3 

31.39 

16.17 

20.22 

64.61 

14  18  23.34 

18 

230 

144  29  14.0 

144.30 

0.27 

0.005  2303 

88.8 

31.62 

16.16 

20.22 

64.62 

14  14  27.43 

19 

231 

145  26  58.2 

144.88 

+0.13 

0.0051485 

84.4 

31.66 

16.12 

20.22 

64.62 

14  10  31.52 

20 

232 

146  24  44.0 

144.45 

0.00 

0.005  0651 

85.1 

31.80 

16.10 

20.23 

64.63 

14    6  35.61 

21 

233 

147  22  31.5 

144.51 

-0.13 

0.004  9800 

-85.0 

31.94 

+16.07 

20.23 

64.64 

14    2  39.70 

22 

234 

148  20  20.7 

144.58 

0.23 

0.004  8930 

80.0 

32.07 

16.04 

20.23 

64.65 

13  68  43.80 

23 

235 

149  18  11.5 

144.06 

0.30 

0.004  8041 

87.4 

32.21 

16.02 

20.24 

64.66 

13  64  47.89 

24 

236 

15016   3.8 

144.n 

0.35 

0.004  7133 

88.8 

32.35 

16.99 

20.24 

64.67 

13  50  51.98 

25 

237 

151 13  57.8 

144.78 

0.38 

0.004  6204 

80.1 

32.49 

16.95 

20.25 

64.67 

13  46  66.07 

26 

238 

152  11 53.2 

144.84 

-0.37 

0.004  5265 

-80.9 

32.63 

+16.92 

20.26 

54.68 

13  43   0.17 

27 

230 

153   9  50.2 

144.00 

0.33 

0.004  4287 

40.7 

32.76 

16.89 

20.26 

54.68 

13  39    4.26 

28 

240 

154   7  48.5 

144.90 

0.26 

0.004  3301 

41 JS 

32.90 

16.85 

20.26 

54.69 

13  36   8.35 

29 

241 

155   5  48.3 

145.02 

0.18 

0.004  2297 

43.3 

33.04 

16.82 

20.27 

54.70 

13  31 12.44 

30 

242 

156   3  49.5 

145.08 

-0.08 

0.0041276 

43.8 

33.18 

16.78 

20.27 

64.70 

13  27  16.54 

31 

243 

157   152.0 

145.14 

+0.03 

0.004  0241 

-48.4 

33.31 

+15.74 

20.28 

64.71 

13  23  20.63 

^1 

244 

157  59  56.0 

145  J9 

0.15 

0.003  9191 

44.0 

33.46 

16.70 

20.28 

64.71 

13  19  24.72 

2 

245 

158  58   1.3 

145.20 

0.27 

0.003  8128 

44.5 

83.59 

16.66 

20.29 

64.72 

13  15  28.82 

8 

246 

159  56   8.1 

145  JU 

0.38 

0.003  7053 

45.0 

33.73 

15.62 

20.29 

64.72 

13  11  32.91 

4 

247 

160  54  16.3 

145.87 

0.49 

0.003  6968 

45.4 

33.86 

15.58 

20.30 

54.72 

13   7  87.00 

5 

248 

161 52  25.9 

145.48 

+0.58 

0.003  4874 

-45.7 

34.00 

+15.54 

20.30 

64.73 

13   3  41.10 

6 

249 

162  50  37.1 

145.50 

0.65 

0.003  3772 

40.0 

34.14 

15.49 

20.31 

54.73 

12  59  45.19 

7 

250 

163  48  49.8 

145.50 

0.70 

0.003  2664 

40.8 

34.28 

15.45 

20.31 

64.73 

12  55  49.28 

8 

251 

164  47   4.0 

145.88 

0.72 

0.003  1551 

40.5 

34.41 

15.40 

20.32 

64.73 

12  51  63.38 

9 

252 

165  45  20.0 

145.70 

0.70 

0.003  0433 

40.0 

34.55 

15.36 

20.32 

64.73 

12  47  67.47 

10 

253 

166  43  37.7 

145.78 

+0.65 

0.002  9312 

-40.7 

34.69 

+16.31 

20.33 

54.73 

12  44    1.66 

11 

254 

167  41 57.2 

145.85 

0.58 

0.002  8189 

40.8 

34.83 

15.26 

20.33 

54.73 

12  40   5.66 

12 

255 

168  40  18.7 

145.04 

0.49 

0.002  7064 

47.0 

34.96 

15.21 

20.34 

54.73 

12  36   9.76 

13 

256 

169  38  42.1 

140.08 

0.37 

0.002  6935 

47.1 

'35.10 

15.16 

20.34 

54.73 

12  32  13.84 

14 

257 

170  37    7.7 

140.11 

0.24 

0.002  4802 

47.3 

35.24 

15.11 

20.36 

64.73 

12  28  17.94 

15 

258 

171 35  35.4 

140  JO 

+0.10 

0.002  3666 

-47.6 

35.38 

+15.06 

20.35 

54.73 

12  24  22.03 

16 

259 

172  34   5.2 

140.30 

-0.03 

0.002  2523 

47.7 

35.51 

15.01 

20.36 

54.72 

12  20  26.12 

17 

260 

173  32  37.3 

140.38 

0.15 

0.002  1374 

48.0 

35.65 

14.96 

20.36 

54.72 

12  16  30.22 

18 

261 

174  31 11.6 

140.48 

0.26 

0.002  0218 

48.4 

35.79 

14.91 

20.37 

64.71 

12  12  34.31 

19 

262 

175  29  48.2 

140  J^ 

0.34 

0.001  9052 

48.8 

35.93 

14.86 

20.37 

64.71 

12    8  38.40 

20 

263 

176  28  26.9 

140.00 

-0.39 

0.001  7877 

-40.3 

36.07 

+14.81 

20.38 

64.70 

12   4  42.50 

21 

264 

177  27    7.7 

140.75 

0.41 

0.001  6692 

49.0 

36.20 

14.76 

20.39 

54.70 

12   0  46.69 

22 

265 

178  25  60.7 

140.88 

0.41 

0.001  5495 

60.1 

36.34 

14.70 

20.39 

54.69 

11  56  50.68 

23 

266 

179  24  35.7 

140.08 

0.38 

0.001  4288 

60.6 

36.48 

14.65 

20.40 

64.68 

11  52  54.78 

24 

267 

180  23  22.8 

147.00 

0.31 

0.001  3071 

61.0 

36.62 

14.60 

20.40 

54.67 

11  48  58.87 

25 

268 

181  22  11.8 

147.08 

-0.22 

0.001 1843 

-51.4 

36.75 

+14.55 

20.41 

54.66 

1145   2.96 

26 

269 

182  21   2.7 

147.10 

-0.12 

0.001 0606 

61.7 

36.89 

14.49 

20.41 

54.65 

1141    7.06 

27 

270 

183  19  55.5 

147.34 

0.00 

0.000  9360 

52.1 

37.03 

14.44 

20.42 

54.64 

11  37  11.15 

28 

271 

184  18  50.2 

147.31 

+0.13 

0.000  8105 

52.4 

37.17 

14.39 

20.43 

54.63 

11  33  15.25 

29 

272 

185  17  46.6 

147.30 

0.26 

0.000  6845 

63.0 

37.30 

14.34 

20.43 

54.62 

11  29  19.34 

30 

273 

186  16  44.9 

147.40 

+0.38 

0.000  5580 

-52.8 

37.44 

+14.29 

20.44 

54.61 

11  25  23.44 

)ct.    1 

274 

187  15  45.0 

147.54 

+0.49 

0.000  4309 

-63.0 

37.68 

+14.23 

20.44 

>l.Q(^ 

,1121^1  ja 
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I 

FOR  GREENWICH  MEAN  NOON, 


Date. 

Daroftbe 
Week. 

^^S^' 

Var. 
Hoar. 

Appftre&t 

Var. 
Hour. 

Seml- 
diasMtv. 

Hor. 
Far. 

Equation 

oriime. 

A>pi»^-MflaiL 

Vai. 

8lderaa]  Time. 

arRlghtAatMi- 

liQiiiorilaaB 

Sod. 

h  m      8 

s 

•     1     II 

t» 

# 

tt 

tt 

m     f 

■ 

h  m      • 

Oct.   1 

We 

12  26  39.17 

9.040 

-  2  52  61.7 

-58.81 

16 

0.66 

8.79 

+10    1.36 

+0.810 

12  36  40.53 

2 

Th 

12  30  16.42 

9.058 

3  16  10.2 

58.23 

16 

0.83 

8.79 

10  20.66 

0.798 

12  40  37.06 

3 

Ft 

12  33  53.95 

9.070 

3  39  26.4 

58.13 

16 

1.11 

8.30 

10  39.68 

0.787 

12  44  33.63 

4 

Sa 

12  37  31.77 

9.082 

4   2  40.0 

58.01 

16 

1.39 

8.80 

10  58.41 

0.774 

12  48  80.18 

5 

Su 

12  41    9.91 

9.096 

4  26  50.7 

57.88 

16 

1.68 

8.80 

11 16.82 

0.700 

12  62  26.73 

6 

Mo 

12  44  48.39 

9.111 

-  4  48  68.1 

-57.74 

16 

1.06 

8.80 

+11 34.90 

•K).7M 

12  66  23.29 

7 

Tu 

12  48  27.23 

9.136 

512    1.9 

57.58 

16 

2.24 

8.81 

11  52.61 

0.780 

13    0  19.84 

8 

We 

12  52    6.45 

9.148 

5  35    1.8 

57.41 

16 

2.51 

8.81 

12   9.94 

0.714 

13    4  16.39 

9 

Th 

12  55  46.08 

9.160 

5  57  67.3 

57.23 

16 

2.79 

8.81 

12  26.87 

O.000 

13    8  12.94 

10 

Ft 

12  59  26.14 

9.179 

6  20  48.2 

57.03 

16 

3.07 

8.81 

12  43.36 

0.678 

13  12    9.60 

11 

Sa 

13   3    6.66 

9.198 

-  6  43  34.1 

-50.80 

16 

3.34 

8.82 

+12  69.40 

•fO.058 

13  16    6.06 

12 

Su 

13    6  47.65 

9.318 

7    614.7 

56.58 

16 

3.62 

8.82 

13  14.96 

0.838 

13  20    2.60 

13 

Mo 

13  10  29.15 

9.340 

7  28  49.6 

56.83 

16 

3.89 

8.82 

13  30.00 

0.010 

13  23  69.16 

14 

Tu 

13  14  11.18 

9.262 

7  51 18.5 

56.07 

16 

4.16 

8.82 

13  44.53 

0.504 

13  27  66.71 

15 

We 

13  17  53.75 

9.3S5 

8  13  40.9 

55.79 

16 

4.42 

8.83 

13  58.51 

0.671 

13  31  62.26 

16 

Th 

13  21  36.88 

9.309 

-  8  35  66.5 

-55.50 

16 

4.69 

8.83 

+14  11.93 

+0.547 

13  35  48.81 

17 

Fr 

13  25  20.60 

9.334 

8  58   4.8 

55.19 

16 

4.96 

8.83 

14  24.76 

0.523 

13  39  45.37 

18 

Sa 

13  29    4.92 

9,359 

9  20   5.6 

54.87 

16 

5.23 

8.83 

14  37.00 

0.497 

13  43  41.92 

19 

Su 

13  32  49.85 

9.385 

9  41  58.4 

54.53 

16 

5.49 

8.84 

14  48.62 

0.471 

13  47  38.47 

20 

Mo 

13  36  35.42 

9.412 

10   3  42.7 

54.17 

16 

5.76 

8.84 

14  59.61 

0.444 

13  61  35.03 

21 

Tu 

13  40  21.63 

9.439 

-10  25  18.3 

-53.80 

16 

6.03 

8.84 

+15    9.95 

+0.417 

13  65  31.58 

22 

We 

13  44    8.49 

9.467 

10  46  44.7 

53.40 

16 

6.29 

8.84 

15  19.64 

0.390 

13  59  28.13 

23 

Th 

13  47  56.03 

9.495 

11    8    1.4 

52.99 

16 

6.56 

8.85 

16  28.66 

0.303 

14    3  24.69 

24 

Fr 

13  51  44.24 

9.523 

1129    8.0 

52.56 

16 

6.82 

8.85 

15  37.00 

0.333 

14    7  21.24 

25 

Sa 

13  55  33.14 

9.552 

1150   4.3 

52.12 

16 

7.09 

8.85 

15  44.65 

0.304 

14  11  17.79 

26 

Su 

13  59  22.75 

9.582 

-12  10  49.6 

-51.66 

16 

7.36 

8.85 

+16  51.60 

+0.375 

14  16  14.36 

27 

Mo 

14    3  13.07 

9.612 

12  31  23.7 

51.18 

16 

7.62 

8.86 

16  57.83 

0.3A5 

14  19  10.90 

28 

Tu 

14    7    4.11 

9.042 

12  51  46.2 

50.69 

16 

7.89 

8.86 

16   3.34 

0.314 

14  23    7.45 

29 

We 

14  10  55.89 

9.673 

13  ir56.5 

50.17 

16 

8.15 

8.86 

16   8.11 

0.188 

14  27    4.01 

30 

Th 

14  14  48.42 

9.704 

13  31  64.4 

49.65 

16 

8.41 

8.86 

16  12.14 

0.153 

14  31    0.66 

31 

Fr 

1413  41.69 

9.736 

-13  51  39.4 

-49ao 

16 

8.67 

8.87 

+16  15.42 

+0.131 

14  84  67.12 

Nov.  1 

Sa 

14  22  35.73 

9.768 

14  11 11.1 

48.54 

16 

8.93 

8.87 

16  17.94 

0.089 

14  88  68.67 

2 

Su 

14  26  30.54 

9.S00 

14  30  29.0 

47.96 

16 

9.19 

8.87 

16  19.68 

0.056 

14  42  60.22 

3 

Mo 

14  30  26.14 

9.833 

14  49  32.9 

47.86 

16 

9.45 

8.87 

16  20.64 

+0.034 

14  46  46.78 

4 

Tu 

14  34  22.52 

9.866 

15    8  22.3 

46.75 

16 

9.69 

8.88 

16  20.81 

-0.010 

14  60  43.33 

5 

We 

14  38  19.70 

9.900 

-15  26  56.8 

-46.U 

16 

9.94 

8.88 

+16  20.18 

-0.043 

14  64  39.89 

6 

Th 

14  42  17.70 

9.934 

15  45  15.9 

46.47 

16  10.19 

8.88 

16  18.74 

0.077 

14  68  36.44 

7 

Fr 

14  46  16.52 

9.968 

16   319.4 

44.83 

16  10.43 

8.88 

16 16.48 

0.113 

16    2  33.00 

8 

Sa 

14  50  16.17 

10.003 

16  21    6.9 

44.14 

16  10.66 

8.88 

1613.38 

0.147 

16    6  29.55 

9 

Su 

14  54  16.66 

10.038 

16  38  87.9 

43.44 

16  10.90 

8.89 

16   9.44 

0.183 

16  10  26.11 

10 

Mo 

14  58  18.01 

10.074 

-16  55  62.0 

-42.73 

16  11.13 

8.89 

+16   4.66 

-0.317 

16  14  22.66 

11 

Tu 

15    2  20.21 

10.110 

17  12  48.9 

42.00 

16  11.35 

8.89 

16  59.01 

0.354 

16  18  19.22 

12 

We 

15    6  23.28 

10.146 

17  29  28.1 

41.20 

16 11.57 

8.89 

16  52.49 

0.390 

16  22  16.77 

18 

Th 

15  10  27.22 

10.182 

17  46  49.4 

40.51 

16  11.79 

8.89 

16  45.11 

0.330 

16  26  12.33 

14 

Ft 

15  14  32.03 

10.219 

18   162.2 

39.73 

16  12.00 

8.90 

15  36.86 

0.303 

16  30    8.88 

16 

Sa 

15  18  37.71 
152244.251 

10.265 

1 

-18  17  36.1 

-38.93 

16  12.21 

8.90 

+15  27.73 

-0JM6 

15  34    6.44 

8u  / 

lOMll 

-IS^   0.9 

-3843 

1612.42 

u.^ 
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FOR  GREEN  WICH  MEAN  NOON. 

Mil 

u 

t 

Tras 

Var. 
Hott. 

Uti- 
tod*. 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 

Var. 
dour. 

Free 

in 
Loni^ 

Nut. 

In 

Long. 

Aber- 
ration. 

True 

ObUq. 

uity. 

Mean  Time 

of  Sidereal 

Noon. 

Oct  1 

274 

m       r        It 

187  15  45.0 

H7.M 

+0.49 

0.000  4309 

-53.0 

37.58 

+14.23 

II 
20.44 

23*  26* 
54.60 

h  m      s 

11  21  27.53 

2;275| 

188  14  46.8 

147.61 

0.59 

0.000  3036 

53.1 

37.72 

14.18 

20.45 

54.58 

11  17  31.62 

3 

276 

189  13  50.4 

147.60 

0.67 

0.000  1762 

53.1 

37.85 

14.13 

20.46 

54.57 

11  13  35.72 

4 

277 

19012  55.8 

147.76 

0.72 

0.000  0487 

63.1 

37.99 

14.08 

20.46 

54.56 

11    9  39.81 

5 

278 

19112   2.9 

147.84 

0.75 

9.999  9213 

53.0 

38.13 

14.03 

20.47 

54.54 

11    5  43.90 

6 

279 

192  11 11.9 

147.91 

+0.74 

9.999  7943 

-52.8 

38.27 

+13.98 

20.47 

54.52 

11    148.00 

7 

280 

193  10  22.6 

147.98 

0.71 

9.999  6677 

52.6 

38.40 

13.93 

20.48 

54.51 

10  57  52.09 

8 

281 

194 

9  35.3 

148.07 

0.65 

9.999  5417 

52.4 

38.54 

13.88 

20.49 

54.49 

10  53  56.18 

9 

282 

195 

8  50.0 

148.15 

0.56 

9.999  4164 

52.0 

38.68 

13.84 

20.49 

54.47 

10  50   0.28 

10 

283 

196 

8   6.7 

148.24 

0.44 

9.999  2919 

51.7 

38.82 

13.79 

20.50 

54.45 

10  46   4.37 

11 

284 

197 

7  25.5 

148.33 

+0.31 

9.999  1682 

-51.4 

38.96 

+13.75 

20.50 

54.43 

10  42    8.46 

12 

285 

198 

6  46.5 

148.42 

0.17 

9.999  0453 

51.1 

39.09 

13.70 

20.51 

54.41 

10  38  12.56 

13 

286 

199 

6   9.7 

148.52 

+0.03 

9.998  9231 

50.8 

39.23 

13.66 

20.52 

54.39 

10  34  16.65 

14 

287 

200 

5  35.3 

148.61 

-0.10 

9.998  8015 

50.5 

39.37 

13.62 

20.52 

54.37 

10  30  20.74 

15 

288 

201 

5   3.2 

148.71 

0.21 

9.998  6805 

50.3 

39.51 

13.57 

20.53 

54.35 

10  26  24.84 

16 

289 

202 

4  33.4 

148.81 

-0.30 

9.998  5599 

-50.2 

39.64 

+13.53 

20.53 

54.33 

10  22  28.93 

17 

290 

203 

4    6.0 

148.91 

0.36 

9.998  4396 

50.1 

39.78 

13.49 

20.54 

54.31 

10  18  33.02 

18 

291 

204 

3  40.9 

149.00 

0.39 

9.998  3195 

50.0 

39.92 

13.45 

20.54 

54.29 

10  14  37.12 

19 

292 

205 

318.1 

149.09 

0.38 

9.998  1996 

50.0 

40.06 

13.42 

20.55 

54.26 

10  10  41.21 

20 

293 

206 

2  57.5 

149.19 

0.34 

9.998  0797 

49.9 

40.19 

13.38 

20.55 

54.24 

10    6  45.30 

21 

294 

207 

2  39.1 

149.28 

-0.28 

9.997  9599 

-49.9 

40.33 

+13.35 

20.56 

54.22 

10    2  40.39 

22 

295 

208 

2  22.8 

149.36 

0.20 

9.997  8402 

49.9 

40.47 

13.31 

20.57 

54.19 

9  58  53.40 

23 

296 

209 

2    8.5 

149.45 

-0.09 

9.997  7205 

49.9 

40.61 

13.28 

20.57 

54.17 

9  54  57. 5S 

24 

297 

210 

156.3 

149.58 

+0.03 

9.997  6008 

49.8 

40.74 

13.25 

20.58 

54.14 

9  51    1.G7 

25 

298 

211 

146.0 

149.61 

0.16 

9.997  4813 

49.8 

40.88 

13.22 

20.58 

54.12 

9  47    5.76 

26 

299 

212 

137.6 

149.60 

+0.29 

9.997  3619 

-49.7 

41.02 

+13.19 

20.59 

54.09 

9  43    9.8G 

27 

300 

213 

131.0 

149.76 

0.42 

9.997  2428 

49.5 

41.16 

13.16 

20.59 

54.06 

9  39  13.95 

28 

301 

214 

126.2 

149.83 

0.54 

9.997  1241 

49.4 

41.29 

13.14 

20.60 

54.04 

9  35  18.04 

29 

302 

215 

123.1 

149.91 

0.65 

9.997  0059 

49.1 

41.43 

13.11 

20.61 

54.01 

9  3122.13 

30 

303 

216 

121.7 

149.98 

0.73 

9.996  8882 

48.9 

41.57 

13.09 

20.61 

53.98 

9  27  26.22 

31    304 

217 

121.9 

150.04 

+0.79 

9.996  7712 

-48.6 

41.71 

+13.07 

20.62 

53.96 

9  23  30.32 

ov.  1    305 

218 

123.8 

150.11 

0.82 

9.906  6550 

48.2 

41.84 

13.05 

20.62 

53.93 

9  19  34.41 

2 

306 

219 

127.2 

150.18 

0.82 

9.996  5399 

47.7 

41.98 

13.03 

20.63 

53.90 

9  15  38.50 

3 

307 

220 

132.2 

150.24 

0.79 

9.906  4258 

47.2 

42.12 

13.01 

20.63 

53.88 

9  11  42.50 

4 

306 

221 

138.8 

150.31 

0.73 

9.996  3131 

46.6 

42.26 

13.00 

20.64 

53.85 

9    7  46.08 

5 

309 

222 

147.0 

150.37 

+0.64 

9.996  2019   -46.0 

42.40 

+12.98 

20.64 

53.82 

9    3  50.77 

6 

310 

223 

156.8 

150.44 

0.53 

9.996  0924 

45.3 

42.53 

12.97 

20.65 

53.79 

8  50  54.86 

7 

.311 

224 

2    8.3 

150.51 

0.41 

9.995  9846 

44.5 

42.67 

12.96 

20.65 

53.76 

8  55  58.06 

8 

312 

225 

2  21.6 

150.59 

0.27 

0.995  8786 

43.7 

42.81 

12.05 

20.66 

53.74 

8  52    3.05 

9 

313 

226 

2  36.6 

150.66 

+0.13 

9.995  7746 

43.0 

42.95 

12.95 

20.66 

53.71 

8  48    7.14 

10 

814 

227 

2  53.5 

150.74 

-0.01 

9.995  6724 

-42.2 

43.08 

+12.94 

20.67 

53.68 

8  44  11.23 

11 

315 

228 

312.2 

150.82 

0.14 

9.995  5720 

41.5 

43.22 

12.94 

20.67 

53.65 

8  40  15.32 

12 

316 

229 

3  33.0 

150.90 

0.24 

9.995  4734 

40.7 

43.36 

12.93 

20.68 

53.62 

8  36  19.41 

13 

317 

230 

3  55.6 

150.90 

0.31 

9.995  3764 

40.1 

43.50 

12.93 

20.68 

53.59 

8  32  23.50 

14 

818 

231 

4  20.3 

UlJOf! 

0.35 

9.995  2809 

80.5 

43.63 

12.93 

20.69 

53.57 

8  28  27.59 

15 

319 

282 

4  46.9 

151.15 

-0.36 

9.995  1869 

-38.9 

43.77 

+12.94 

20.69 

53.54 

le 

«» 

238 

515.4 

i«i.ai 

-0.34 

9.995  0941  i 

-M.4 

43.91 

+12.94 

1 20.70 

16 


SUN,  1919. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Dajofthe 
Week. 

Aaosiskm. 

Var. 
uirar. 

Apparent 
DeclbatiaiL 

Var. 
Hour. 

8emi- 
diametcr. 

Hot. 
Par. 

EqnatJon 

of  Time. 

\ppi/— Mean. 

Var. 
Moor. 

Sidereal  TiiM, 

orRii^tAaaB- 

aionoflfaea 

Son. 

h  m      8 

8 

•     *      */ 

n 

/      // 

n 

m     8 

8 

h  m      8 

Nov.  16 

Su 

15  22  44.25 

10.391 

-18  33    0.9 

-38.13 

16  12.42 

8.90 

+15  17.74 

-0.434 

15  88    1.99 

17 

Mo 

15  26  51.66 

10.327 

18  48    6.0 

37.30 

16  12.62 

8.90 

15    6.89 

0.470 

16  41  68.55 

18 

Tu 

15  30  59.92 

10.362 

19    2  51.1 

36.45 

16  12.83 

8.90 

14  55.18 

0.505 

16  45  65.11 

19 

We 

15  35   9.03 

10.397 

19  17  15.7 

35.60 

1613.03 

8.91 

14  42.63 

0.540 

16  49  61.66 

20 

Th 

15  39  18.98 

10.432 

19  31 19.6 

34.72 

1613.22 

8.91 

14  29.24 

0.575 

15  68  48.22 

21 

Ft 

15  43  29.75 

10.466 

-19  45   2.3 

-^.83 

1613.42 

8.91 

+14  16.02 

-0.609 

15  57  44.77 

22 

Sa 

15  47  41.34 

10.500 

19  58  23.4 

82.93 

16  13.61 

8.91 

13  69.99 

0.643 

16    141.83 

23 

Su 

15  51  53.73 

10.533 

20  11  22.6 

32.00 

1613.80 

8.91 

13  44.16 

0.676 

16    6  87.89 

24 

Mo 

15  56    6.91 

10.565 

20  23  59.5 

31.07 

16  13.99 

8.91 

18  27.54 

0.709 

16    9  84.44 

25 

Tu 

16   0  20.85 

10.597 

20  36  13.8 

30.12 

16  14.18 

8.92 

13  10.16 

0.741 

16  18  81.00 

26 

We 

16   4  35.56 

10.628 

-20  48   5.1 

-29.15 

16  14.36 

8.92 

+12  62.00 

-0.772 

16  17  27.55 

27 

Th 

16   8  51.00 

10.658 

20  59  33.1 

28.18 

16  14.54 

8.92 

12  33.11 

0.803 

16  21  24.11 

28 

Fr 

1613    7.16 

10.688 

21 10  37.5 

27.19 

16  14.71 

8.92 

12  13.61 

0.831 

16  26  20.67 

29 

Sa 

16  17  24.02 

10.717 

21  21 17.9 

26.18 

16  14.89 

8.92 

11  63.21 

0.860 

16  29  17.22 

SO 

Su 

16  21  41.55 

10.744 

21  31 34.0 

35.16 

16  15.06 

8.92 

11  32.23 

0.888 

16  88  13.78 

Dec.  1 

Mo 

16  25  59.75 

10.772 

-21  41  25.5 

-24.13 

16  15.22 

8.93 

+11 10.58 

-0.915 

16  87  10.34 

2 

Tu 

16  30  18.59 

10.798 

21  50  62.1 

23.09 

16  15.39 

8.93 

10  48.30 

0.941 

16  41    6.90 

3 

We 

16  34  38.05 

10.823 

21  59  53.6 

22.04 

16  15.55 

8.93 

10  26.41 

0.967 

16  45    8.45 

4 

Th 

16  38  58.10 

10.848 

22   8  29.7 

20.97 

16  15.70 

8.93 

10   1.91 

0.991 

16  49    0.01 

5 

Fr 

16  43  18.73 

10.871 

22  16  40.1 

19.90 

16  15.84 

8.93 

9  37.83 

1.016 

16  62  66.57 

6 

Sa 

16  47  39.92 

10.894 

-22  24  24.6 

-18.81 

16  15.98 

8.93 

+  9  13.20 

-1.088 

16  66  58.12 

7 

Su 

16  52    1.65 

10.916 

22  31  42.9 

17.71 

16  16.12 

8.93 

8  48.03 

1.060 

17    0  49.68 

8 

Mo 

16  56  23.90 

10.038 

22  38  34.8 

16.61 

16  16.25 

8.93 

8  22.33 

\SHSi 

17    4  46.24 

9 

Tu 

17   0  46.65 

10.958 

22  45   0.1 

15.50 

16  16.37 

8.94 

7  66.14 

1.101 

17    8  42.79 

10 

We 

17    5   9.87 

10.977 

22  50  58.6 

14.87 

16  16.48 

8.94 

7  29.48 

1.131 

17  12  89.35 

11 

Th 

17    9  33.55 

10.995 

-22  56  30.0 

-13.34 

16  16.59 

8.94 

+  7   2.36 

-1.139 

17  16  85.91 

12 

Fr 

17  13  57.64 

11.012 

23    134.3 

12.11 

16  16.70 

8.94 

6  34.82 

1.156 

17  20  82.47 

13 

Sa 

17  18  22.13 

11.028 

23    611.2 

10.97 

16  16.80 

8.94 

6   6.89 

1.173 

17  24  29.02 

14 

Su 

17  22  46.99 

11.043 

23  10  20.6 

9.81 

16  16.89 

8.94 

6  38.69 

1J87 

17  28  25.58 

15 

Mo 

17  27  12.19 

11.056 

2314   2.2 

8.66 

16  16.98 

8.94 

6   9.96 

IJOO 

17  82  22.14 

16 

Tu 

17  31  37.68 

11.068 

-23  17  16.1 

-7.50 

16  17.07 

8.94 

+-  4  41.02 

-1.811 

17  86  18.70 

17 

We 

17  36   3.44 

11.078 

23  20   2.1 

6.83 

16  17.15 

8.94 

4  11.82 

1J3S 

17  40  15.26 

18 

Th 

17  40  29.43 

11.087 

23  22  20.0 

5.16 

16  17.22 

8.94 

8  42.89 

1.881 

17  44  11.81 

19 

Fr 

17  44  55.61 

11.094 

23  24   9.8 

8.99 

16  17.30 

8.95 

812.76 

1.888 

17  48    8.87 

20 

Sa 

17  49  21.95 

11.100 

23  25  31.5 

3.82 

16  17.37 

8.95 

2  42.98 

1.SI4 

17  62    4.98 

21 

Su 

17  53  48.41 

11.104 

-23  26  25.0 

-1.64 

16  17.43 

8.95 

+  2  13.08 

-1.818 

17  66    1.49 

22 

Mo 

17  58  14.95 

11.107 

23  26  50.1 

-0.46 

16  17.49 

8.95 

143.09 

1J61 

17  69  58.04 

23 

Tu 

18   2  41.54 

11.108 

23  26  47.0 

+  0.72 

16  17.65 

8.96 

113.06 

1J61 

18    8  54.60 

24 

We 

18    7    8.13 

11.108 

23  26  15.6 

1.90 

16  17.61 

8.95 

0  48.03 

ijn 

18    7  51.16 

25 

Th 

18  11  34.70 

11.106 

23  25  16.0 

8.07 

16  17.66 

8.96 

+  0  18.02 

1.8I9 

18  11  47.72 

26 

Fr 

1816    1.19 

11.102 

-23  23  48.1 

+  4.25 

16  17.70 

8.96 

-  0 16.92 

-1.815 

18  16  44.28 

27 

Sa 

18  20  27.58 

11.097 

23  21  52.0 

5.43 

16  17.74 

8.96 

0  46.74 

1.840 

18  19  40.88 

28 

Su 

18  24  53.82 

11.090 

23  19  27.8 

6.59 

16  17.78 

8.96 

116.48 

1.334 

18  28  37.89 

29 

Mo 

18  29  19.89 

11.062 

23  16  35.5 

7.76 

16  17.82 

8.96 

145.94 

1.835 

18  27  38.95 

30 

Tu 

18  33  45.74 

11.072 

23  13  15.3 

8.92 

16  17.85 

8.96 

215.28 

1.215 

18  81  80.51 

31 

We 

18  38  11.34 

11.061 

-23   9  27.2 

+10.08 

16 17.87 

8.96 

-  2  44.27 

-1.804 

18  36  S7.06 

82 

Th 

18  42  36.66 

11.049 

-23   611.3 

+11.24 

16  17.89 

8.96 

-  818.08 

-1493 

18  89».e2 

SUN,  1919. 

FOR  GREENWICH  MEAN  NOON. 
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S 

r 


Var. 


Lati- 
tude. 


Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 


Var. 
Hour. 


Prec. 

in 
Long. 


Nut 

in 
Long. 


Aber- 
ration. 


True 
ObUq- 
uity. 


Mean  Time 

of  Sidereal 

Noon. 


tf 


tf 


^.16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 


28 
29 
80 

Dec  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
IS 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

81 
82 


320 
321 
322 
323 
324 

325 
326 
327 
328 
329 

330 
331 
332 
333 
334 

335 
336 
337 
338 
339 

340 
341 
342 
343 
344 

345 
346 
347 
348 
349 

350 
351 
352 
353 
354 

355 
356 
357 
358 
359 

360 
361 
362 
363 
364 

365 
366 


233  515.4 

234  5  45.7 

235  617.8 

236  6  51.7 

237  7  27.2 

238  8  4.3 

239  8  42.9 

240  9  23.0 
24110  4.4 

242  10  47.1 

243  11  31.1 

244  12  16.1 
24513  2.3 

246  13  49.5 

247  14  37.6 

248  15  26.7 

249  16 16.6 
25017  7.4 
251 17  59.0 

252  18  51.5 

253  19  44.9 

254  20  39.3 

255  21 34.6 

256  22  30.9 

257  23  28.4 

258  24  26.9 

259  25  26.5 

260  26  27.3 

261  27  29.1 

262  28  31.9 

263  29  35.7 

264  30  40.4 

265  31  46.0 

266  32  52.3 

267  33  59.4 

268  35  7.0 

269  36  15.2 

270  37  23.8 
271 38  32.8 

272  39  42.1 

273  40  51.5 

274  42  1.0 

275  43  10.6 

276  44  20.1 

277  45  29.5 


278  46  38.7 

279  47  47.8 


151.23 
161  JO 
161.37 
161.44 
161.61 

161.68 
161  .M 
161.70 
161.76 
161.80 

161.86 
161.90 
161  .M 
161.00 
163.08 

163.06 
163.10 
163.18 
163.17 
163.21 

163.34 
153.38 
153.33 
152.37 
153.41 

153.46 
153.51 
153.56 
153.60 
153.64 

153.68 
153.71 
153.76 
153.78 
153.81 

153.83 
153.86 
153.87 
153.88 
153.80 

153.89 
153.90 
153.90 
152.89 
153.89 

153.88 
163.87 


-0.34 
0.29 
0.21 

-0.11 
0.00 

+0.12 
0.25 
0.38 
0.50 
0.60 

+0.69 
0.76 
0.79 
0.80 
0.78 

+0.73 
0.65 
0.55 
0.42 
0.28 

+0.13 
-0.01 
0.14 
0.25 
0.33 

-0.39 
0.41 
0.40 
0.36 
0.30 

-0.21 

-0.10 

+0.02 

0.14 

0.26 

+0.38 
0.49 
0.58 
0.66 
0.71 

+0.73 
0.71 
0.67 
0.60 
0.49 

+0.37 
+0.23 


9.995  0941 
9.995  0026 
9.994  9123 
9.994  8230 
9.994  7349 

9.994  6478 
9.994  5618 
9.994  4768 
9.994  3930 
9.994  3104 

9.994  2290 
9.994  1490 
9.994  0704 
9.993  9933 
9.993  9179 

9.993  7726 
9.993  7031 
9.993  6359 
9.993  5711 

9.993  5089 
9.993  4494 
9.993  3925 
9.993  3384 
9.993  2869 

9.993  2879 
9.993  1913 
9.993  1471 
9.993  1051 
9.993  0651 

9.993  0271 
9.992  9910 
9.992  9567 
9.992  9242 
9.992  8935 

9.992  8644 
9.992  8370 
9.992  8112 
9.992  7872 
9.992  7648 

9.992  7442 
9.992  7255 
9.992  7087 
9.992  6939 
9.992  6812 

9.992  6709 
9.992  6630 


-^.4 

37.9 
37.4 
37.0 
36.5 

-36.1 
35.6 
35.3 
34.7 
34.3 

-33.6 
33.0 
'83.4 
31.8 
31.0 

-30.3 
39.4 
38.6 
37.6 
36.5 

-36.4 
34.3 
23.1 
23.0 
30.9 

-19.9 
18.9 
18X) 
17.1 
16.2 

-15.4 
14.7 
13.9 
13.2 
13.5 

-11.8 

11.1 

10.4 

9.7 

9.0 

-  8.2 
7.4 
6.6 
5.7 
4.8 

-  3.8 
-2.9 


43.91 

44.05 
44.18 
44.32 
44.46 

44.60 
44.73 
44.87 
45.01 
45.15 

45.29 
45.42 
45.56 
45.70 
45.84 

45.97 
46.11 
46.25 
46.39 
46.52 

46.66 
46.80 
46.94 
47.07 
47.21 

47.35 
47.49 
47.62 
47.76 
47.90 

48.04 
48.18 
48.31 
48.45 
48.59 

48.73 
48.86 
49.00 
49.14 
49.28 

49.41 
49.55 
49.69 
49.83 
49.96 

50.10 
50.24 


+12.94 
12.95 
12.95 
12.96 
12.97 

+12.98 
13.00 
13.01 
13.03 
13.05 

+18.07 
13.09 
13.11 
13.13 
13.15 

+13.18 
13.21 
18.23 
13.26 
13.29 

+13.32 
13.35 
13.38 
13.42 
13.45 

+13.49 
13.52 
13.56 
13.59 
13.63 

+13.67 
13.70 
13.74 
13.78 
13.82 

+13.80 
13.90 
13.94 
13.97 
14.01 

+14.05 
14.09 
14.13 
14.17 
14.20 

+14.24 
+14.28 


20.70 
20.70 
20.71 
20.71 
20.71 

20.72 
20.72 
20.73 
20.73 
20.73 

20.74 
20.74 
20.75 
20.75 
20.75 

20.76 
20.76 
20.76 
20.77 
20.77 

20.77 
20.78 
20.78 
20.78 
20.78 

20.79 
20.79 
20.79 
20.79 
20.79 

20.80 
20.80 
20.80 
20.80 
20.80 

20.80 
20.80 
20.81 
2Q.81 
20.81 

20.81 
20.81 
20.81 
20.81 
20.81 

20.81 
20.&1 


WW 

53.51 
53.48 
53.46 
53.43 
53.40 

53.38 
53.35 
53.32 
53.30 
53.27 

53.25 
53.22 
53.20 
53.18 
53.16 

53.13 
53.11 
53.09 
53.07 
53.05 

53.03 
53.01 
52.99 
52.97 
52.96 

52.94 
52.92 
52.91 
52.89 
52.88 

52.86 
52.85 
52.84 
52.83 
52.82 

52.81 
52.80 
52.79 
52.79 
52.78 

52.77 
52.77 
52.76 
52.76 
52.76 

52.75 


h  m  I 
8  20  35.77 
8  16  39.86 
8  12  43.95 
8  8  48.04 
8  4  52.13 

8  0  56.22 
7  57  0.31 
7  53  4.40 
7  49  8.49 
7  45  12.58 

7  41  16.67 
7  37  20.76 
7  33  24.85 
7  29  28.94 
7  25  33.03 

7  21  37.12 
7  17  41.20 
7  13  45.29 
7  9  49.38 
7  5  53.47 

7  1  57.56 
6  58  1.65 
6  54  5.74 
6  50  9.83 
6  46  13.91 

6  42  18.00 
6  38  22.09 
6  34  20.18 
6  30  30.27 
6  26  34.36 

6  22  38.44 
6  18  42.53 
6  14  46.62 
6  10  50.71 
6  6  54.80 

6  2  58.88 
5  59  2.97 
5  56  7.06 
5  51  11.15 
5  47  15.24 

5  43  19.33 
5  39  23.41 

5  35  27.50 

6  31  31.59 
5  27  35.68 

5  23  39.77 
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SUN,  1919. 


GREENWICH  MEAN  TIME. 


Date. 

• 

X 

True  Equinox. 

Bednc. 
to 

Mean 
Eq'x  ol 

1010.0. 

Y 

True  Eqnlnox. 

Radix, 
to 

Mean 
Eq'x  ol 

1010.0. 

z 

TraeEqafaMUL. 

Reduc. 
to 

Mean 
Eq'xot 

1010.0. 

iVboM. 

2ildnlghL 

iVoow. 

Nwm. 

IMnigkL 

Notm, 

iVIPvlt. 

JliMfkf. 

JVdM. 

Jan.   1 

+0.1714378 

+0.1800464 

-795 

-0.8882902 

-0.8868528 

-  66 

-0.3862973 

-0.384  6735 

-201 

2 

0.1886410 

0.197  2207 

801 

0.8853461 

0.883  7702 

81 

0.3840196 

0.3833358 

206 

3 

0.2057850 

0.214  3331 

806 

0.882 1251 

0.8804109 

96 

0.3826220 

0.3818782 

212 

4 

0.222  8644 

0.231 3780 

811 

0.878  6279 

0.876  7763 

111 

0.381 1046 

0.3803013 

218 

5 

0.2398732 

0.2483494 

816 

0.874  8562 

0.872  8677 

127 

0.3794683 

0.3786057 

224 

6 

40.2568060 

+0.2652422 

-820 

-0.8708111 

-0.868  6866 

-142 

-0.377  7136-0.3767921 

-230 

7 

0.273  6573 

0.2820506 

824 

0.8664944 

0.864  2347 

158 

0.375  8413 

0.374  8618 

236 

8 

0.2904216 

0.2987696 

828 

0.861 9078 

0.859  5138 

174 

0.3738521 

0.372  8138 

242 

9 

0.3070939 

0.3153939 

831 

0.857  0530 

0.8545256 

190 

0.371 7466 

0.3706505 

248 

10 

0.323  6690 

0.3319185 

834 

0.851 9319 

0.849  2722 

206 

0.3695257 

0.3683723 

254 

11 

+0.340 1419 

+0.3483385 

-836 

-0.846  5466 

-0.843  7555 

-223 

-0.367 1904 

-0.3659801 

-260 

12 

0.3565077 

0.364  6490 

838 

0.8408990 

0.837  9775 

240 

0.364  7415 

0.3634747 

265 

13 

0.3727618 

0.3808455 

839 

0.834  9912 

0.8319404 

257 

0.362 1798 

0.3608569 

271 

14 

0.3888995 

0.3969233 

840 

0.828  8253 

0.825  6462 

274 

0.3595061 

0.358 1275 

277 

15 

0.4049162 

0.4128778 

841 

0.822  4033 

0.8190969 

291 

0.356  7212 

0.3552873 

283 

16 

+0.4208074 

+0.4287045 

-841 

-0.815  7272 

-0.812  2944 

-308 

-0.3538260-0.3523373 

-289 

17 

0.436  5685 

0.4443989 

841 

0.808  7988 

0.8052407 

326 

0.3508213 

0.3492781 

295 

18 

0.452 1950 

0.4599563 

841 

0.801 6203 

0.797  9379 

343 

0.347  7079 

0.346 1107 

301 

19 

0.467  6823 

0.4753723 

840 

0.794 1937 

0.7903880 

361 

0.3444867 

0.3428360 

307 

20 

0.4830257 

0.4906420 

838 

0.786  5210 

0.782  5930 

379 

0.341 1587 

0.3394549 

313 

21 

+0.4982206 

+0.5057609 

-836 

-0.778  6043 

-0.7745552 

-397 

-0.337  7248 

-0.3359684 

-319 

22 

0.5132623 

0.5207243 

834 

0.7704459 

0.7662767 

415 

0.3341858    0.3323772 

325 

23 

0.528 1462 

0.5355276 

831 

0.7620480 

0.757  7601 

433 

0.3305428 

0.328  6827 

331 

24 

0.542  8677 

0.550 1660 

828 

0.7534132 

0.7490077 

451 

0.3267971 

0.3248860 

336 

25 

0.557  4219 

0.564  6347 

824 

0.744  5439 

0.7400221 

469 

0.322  9495 

0.3209879 

342 

26 

+0.571 8040 

+0.5789292 

-820 

-0.7354427 

-0.7308060 

-487 

-0.319  0012 

-0.316  9897 

-348 

27 

0.5860097 

0.5930450 

815 

0.726 1124 

0.721 3622 

505 

0.3149536    0.3128929 

353 

28 

0.6000345 

0.6069775 

810 

0.7165559 

0.711 6937 

523 

0.3108078    0.3086985 

359 

29 

0.6138735 

0.6207219 

804 

0.706  7760 

0.701 8033 

541 

0.3065651 

0.304  4078 

364 

30 

0.6275222 

0.6342737 

798 

0.696  7758 

0.691 6941 

559 

0.3022269    0.3000225 

369 

31 

+0.6409760 

+0.647  6285 

-792 

-0.6865585 

-0.681 3695  -576 

-0.297  7947  -0.295  5438 

-375 

Feb.  1 

0.6542307 

0.6607819 

785 

0.676 1275 

0.670  8329     594 

0.2932699    0.2909733 

380 

2 

0.667  2817 

0.673  7295 

777 

0.6654863 

0.6600881 

612 

0.288  6541 

0.2863126 

386 

3 

0.6801248 

0.6864672 

769 

0.6546386 

0.649 1385 

630 

0.283  9490 

0.281 5634 

392 

4 

0.6927561 

0.698  9912 

761 

0.6435883 

0.637  9884 

647 

0.279 1561 

0.276  7273 

397 

5 

+0.705 1719 

+0.711 2977 

-752 

-0.632  3392 

-0.6266413  -665 

-0.2742771 

-0.271 8059 

-102 

6 

0.717  3682 

0.7233830 

743 

0.620  8953 

0.615 1016     682 

0.269  3138 

0.266  8011 

407 

7 

0.729  341G 

0.7352437 

733 

0.609  2607 

0.6033731 

699 

0.264  2679 

0.2617145     412 

8 

0.7410889 

0.7463768 

723 

0.597  4394 

0.5914600     716 

0.259 1410 

0.2565478 

417 

9 

0.752  6069 

0.7582789 

712 

0.5854353 

0.5793659     733 

0.253  9349 

0.251 3026 

422 

10 

+0.763  8925 

+0.7694473 

-701 

-0.573  2523 

-0.567  0950  -750 

-0.248  6512 -0.245  9808 

-427 

11 

0.774  9429 

0.7803790 

690 

0.560  8945 

0.554  6513     707 

0.2432916    0.2405839 

432 

12 

0.785  7551 

0.7910710 

678 

0.548  3658 

0.5420385     783 

0.237  8578    0.2351135 

436 

13 

0.7963262 

0.8015205 

666 

0.535  6698 

0.5292602     799 

0.232  3513 

0.2295713 

441 

14 

0.806  6535 

0.811 7249 

653 

0.522  8103 

0.516  3205    815 

0.2267738    0.2239590 

445 

15 

+0.8167342 

+0.821 6812 

-€40 

-0.509  7913 

-0.5032232  -831 

-0.2211270-0.2182781 

-449 

ae) 

■^O.  826  56561 

■fO.  831 3869 

-627 

-0.496  6167 

-0.489  9722 

-847  1 

-0.2154125 

^.212  5304 

-453 
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GREENWICH  MEAN  TIME. 


DOi.  1 

X 

Tnio  Eqniiiox. 

Radoc. 

to 

Umn 

Eq'zof 

m9.o. 

Y 

Ttno  EqnlDoz. 

Redoo. 

to 

Mean 

Eq'zol 

inQ.a 

z 

Tnia  Eqoinoz. 

Radoc 

to 

Umn 

Eq'zof 

1910.a 

.^90ll« 

MUmlgkL 

JraM. 

^AOM. 

MUnighu 

Ifbo%. 

liUnigkL 

JVoow. 

JUyl?  40.5724668 

+0.5654886 

+-1349 

+0.7649736 

+0.7694892 

-915 

40.3318070 

+0.333  7442 

-217 

18    0.5584798 

0.651 4311 

1371 

0.7738502 

0.778  2062 

899 

0.3356577 

0.3375473 

207 

19 

0.5443430 

0.5372158 

1392 

0.7825069 

0.786  7520 

883 

0.3394130 

0.3412546 

197 

20 

0.5300502 

0.5228466 

1413 

0.7909414 

0.7950747 

866 

0.8430718 

0.3448647 

187 

21 

0.5156054 

0.5083272 

1434 

0.799 1515 

0.803 1716 

849 

0.346  6331 

0.3483768 

176 

22 

40.501 0124 

+0.493  6615 

+-1455 

+0.807 1347 

+0.811 0405 

-831 

+0.3500958 

+0.351 7699 

-165 

23 

0.4862751 

0.478  8587 

1475 

0.814  8887 

0.818  6790 

813 

0.3534589 

0.3561028 

154 

24 

0.471 3977 

0.4639077 

1495 

0.8224112 

0.8260849 

795 

0.356  7214 

0.3688146 

143 

25 

0.4563842 

0.4488277 

1515 

0.829  6997 

0.8332554 

776 

0.3598823 

0.3614243 

132 

26 

0.4412389 

0.433  6183 

1536 

0.8367518 

0.8401885 

757 

0.3629406 

0.3644308 

121 

27 

40.4259664 

+0.4182888 

+-1554 

+0.843  5652 

+0.846  8817 

-737 

40.3658950 

+0.8673332 

-110 

28 

0.4105712 

0.4028201 

1573 

0.850 1378 

0.8533332 

717 

0.368  7451 

0.370 1306 

99 

29 

0.3950582 

0.387  2590 

1592 

0.8564675 

0.859  5406 

696 

0.371 4897 

0.372  8222 

87 

30 

0.3794322 

0.371 5784 

1611 

0.8625523 

0.8655023 

675 

0.374 1281 

0.3754072 

75 

31 

0.363  6982 

0.3557923 

1629 

0.868  3905 

0.871 2166 

654 

0.376  6596 

0.3778860 

63 

June  1 

40.347  8611 

+0.3399054 

+1647 

40.8739805 

+0.876  6819 

-633 

+0.3790835 

+O.3802549 

-51 

2 

0.331 9259 

0.3239231 

1664 

0.879  3208 

0.881 8970 

611 

0.381 3993 

0.3825166 

39 

3 

0.315  8976 

0.3078500 

1681 

0.884  4105 

0.886  8611 

589 

0.3836066 

0.3846693 

27 

4 

0.299  7810 

0.291 6011 

1698 

0.889  2485 

0.891 5727 

566 

0.385  7047 

0.386  7128 

16 

5 

0.2835808 

0.275  4509 

1715 

0.8938337 

0.8960313 

543 

0.387  6934 

0.38^6466 

-    3 

6 

+0.267  3018 

+0.259 1342 

+•1731 

+0.898 1655 

+0.9002360 

-519 

+0.389  5723 

+0.390  4705 

+    9 

•* 

0.250  9487 

0.242  7458 

1747 

0.9022428 

0.9041857 

495 

0.391 3410 

0.392 1839 

21 

8 

0.2345261 

0.226  2902 

1762 

0.9060647 

0.907  8797 

471 

0.3929991 

0.393  7866 

34 

9 

0.2180385 

0.209  7717 

1777 

0.909  6307 

0.911 3176 

446 

0.3945464 

0.395  2784 

46 

10 

0.201 4904 

0.193 1951 

1791 

0.912  9402 

0.914  4985 

421 

0.395  9825 

0.396  6587 

59 

11 

+0.1848863 

+0.1765647 

+1805 

+0.915  9925 

+0.917  4220 

-396 

+0.3973069 

+0.397  9272 

+  71 

12 

0.168  2308 

0.159  8852 

1819 

0.918  7870 

0.9200874 

370 

0.398  5195 

0.3990839 

84 

13 

0.151 5284 

0.143 1610 

1832 

0.921 3231 

0.922  4941 

344 

0.399  6202 

0.4001284 

97 

14 

0.134  7835 

0.1263965 

1845 

0.923  6002 

0.924  6415 

317 

0.400  6085 

0.4010604 

110 

15 

0.1180005 

0.1095961 

1857 

0.925  6178 

0.926  5292 

290 

0.401 4841 

0.401 8797 

123 

16 

40.101 1838 

+0.092  7041 

+1869 

+0.927  3756 

+0.928 1569 

-263 

+0.402  2470 

+0.4025861 

+136 

17 

0.084  3377 

0.075  9051 

1880 

0.928  8730 

0.929  5239 

236 

0.402  8968 

0.403 1792 

149 

18 

0.067  4669 

0.059  0236 

1891 

0.930 1095 

0.930  6298 

208 

0.403  4332 

0.403  6589 

162 

19 

0.050  5758 

0.042 1240 

1902 

0.931 0847 

0.931 4741 

180 

0.403  8561 

0.4040249 

175 

20 

0.033  6689 

0.025  2110 

1912 

0.931  7980 

0.9320562 

151 

0.404 1653 

0.404  2772 

188 

21 

+O.016  7508 

+O.008  2890 

+1921 

+0.932  2488 

+0.9323750  -122 

+0.404  3605 

+0.4044153 

+201 

22 

-0.000 1738 

-0.008  6370 

1930 

0.932  43C7 

0.932  4320'      93 

1 

0.404  4415 

0.404  4391 

214 

23 

0.017 1000 

0.025  5622 

1938 

0.932  3615 

0.9322251       63 

0.404  4082 

0.4043487 

227 

24 

0.0340229 

0.042  4816 

1946 

0.932  0227 

0.931 7343 

33 

0.404  2605 

0.404 1437 

240 

25 

0.050  9375 

0.059  3901 

1953 

0.931 4200 

0.931 0197 

-    3 

0.403  9983 

0.4038243 

253 

26 

-0.067  8387 

-0.0762827 

+1960 

+0.930  5534 

+O.9300212 

+  28 

+0.403  6217 

+0.4033905 

+266 

27 

0.084  7213 

0.0931540 

1966 

0.929  4232 

0.928  7593 

58 

0.403 1307 

0.402  8424 

279 

28 

0.101 5800 

0.109  9988 

1971 

0.9280295 

0.927  2340 

89 

0.402  5255 

0.402 1802 

293 

29 

0.118  4097 

0.1268120 

1976 

0.926  3728 

0.925  4460 

120 

0.401 8064 

0.401 4042 

306 

30 

0.135  2052 

0.143  5886 

1980 

0.924  4537 

0.923  3960 

151 

0.400  9736 

0.4005147 

320 

July  1 

-0.151 9615|-0.160  3233 

+1983 

40.922  2730 

+0.9210849 

+182 

+0.4000276 

+0.3996122 

.+aaa 

2 

-0.168  6735 

'-O.1770115 

-9-1986 

+0.9198317 

+0.918  5136 

+214 

+0.^9&^Q^ 

^\«V0.^^^^^' 

( 
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Data. 

X 

True  Equinox. 

Rodnc. 
to 

Mnn 
Eq'x  of 

1919.0. 

Y 

Tnio  Equinox. 

Roduc. 

to 
Mean 

Eq'xol 
1919.0. 

z 

True  Equinox. 

Reduc 

to 

Mean 

Eq'xoT 

1919.a 

JSotfu. 

liUnight, 

JVOOA. 

Knjum 

ItUni^, 

JVOOA. 

** — 

Jw09mm 

MiiniglU. 

ivOOII. 

July  1 

-0.151 9615 

-0.1603233 

+1983 

+0.922  2730 

+0.921 0849 

+  182 

+0.4000276 

+0.399  6122 

+333 

2 

0.1686736 

0.1770115 

1986 

0.9198317 

0.918  6136 

214 

0.398  9686 

0.398  3969 

346 

3 

0.1853366 

0.1936483 

1988 

0.917 1308 

0.9156834 

246 

0.397  7971 

0.397 1694 

359 

4 

0.201 9459 

0.2102289 

1990 

0.914 1716 

0.912  6955 

278 

0.3966138 

0.3958303 

372 

5 

0.2184968 

0.226  7489 

1991 

0.9109551 

0.9092506 

310 

0.396 1190 

0.3943799 

386 

6 

-0.2349847 

-0.243  2037 

+1992 

40.9074822 

40.9056501 

+  343 

+0.393  6132 

+0.3928188 

+399 

7 

0.251 4052 

0.2595888 

1991 

0.9037544 

0.901 7964 

375 

0.3919969 

0.391 1476 

412 

8 

0.267  7538 

0.2758998 

1990 

0.899  7732 

0.8976878 

408 

0.3902707 

0.3893666 

425 

9 

0.2840261 

0.292 1322 

1988 

0.895  5395 

0.8933283 

441 

0.3884350 

0.387  4763 

438 

10 

0.3002176 

0.3082818 

1986 

0.8910546 

0.888  7185 

474 

0.3864904 

0.385  4776 

461 

11 

-0.316  3243-0.324  3445 

+1983 

40.8863201 

+0.8838597 

+  507 

+0.3844376 

+0.3833708 

+464 

12 

0.332  3418 

0.340  3158 

1980 

0.881 3375 

0.878  7536 

640 

0.382  2771 

0.381 1666 

477 

13 

0.3482659    0.3561916 

1976 

0.876 1081 

0.8734013 

673 

0.3800093 

0.3788354 

490 

14 

0.3640925    0.3719680 

1971 

0.8706333 

0.8678042 

606 

0.377  6350 

0.376  4060 

602 

15 

0.3798175    0.3876406 

1965 

0.8649143 

0.861 9637 

639 

0.376 1546 

0.3738748 

615 

16 

-0.3954367-0.4032053 

+1959 

+0.858  9525 

40.8558810 

+  673 

+0.3725688 

+0.371 2366 

+628 

17 

0.4109458 

0.4186578 

1952 

0.852  7494 

0.8496578 

706 

0.3698782 

0.368  4937 

541 

18 

0.4263407 

0.4339940 

1944 

0.8463064 

0.8429953 

740 

0.3670833 

0.366  6470 

553 

19 

0.441 6172 

0.449  2096 

1935 

0.8396248 

0.8361950 

774 

0.3641848 

0.362  6969 

666 

20 

0.456  7708 

0.4643001 

1926 

0.832  7060 

0.829 1581 

807 

0.361 1833 

0.359  6441 

678 

21 

-0.471 7970 

-0.479  2610 

+1916 

40.825  5516 

40.821 8866 

+  840 

+0.368  0795 

+0.3664896 

+690 

22 

0.486  6915 

0.4940879 

1905 

0.818 1633 

0.8143820 

873 

0.3648742 

0.353  2337 

602 

23 

0.501 4497 

0.508  7762 

1894 

0.8105429 

0.8066462 

906 

0.351 6682 

0.3498777 

614 

24 

0.5160669 

0.523  3212 

1882 

0.8026922 

0.798  6811 

939 

0.3481623 

0.346  4222 

626 

25 

0.5305386 

0.537  7184    1869 

0.7946131 

0.7904886 

972 

0.3446674 

0.3428682 

638 

26 

-0.5448602 

-0.551 9633+1856 

40.786  3079 

+0.7S2  0713 

+1006 

+0.341 0646 

+0.3392168 

+649 

27 

0.5590273 

0.5660515;   1842 

1 

0.777  7791 
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Eq'x  ol 
1919.0 


JVoofi. 


-2342  -0.7696129 


2373 
2404 
2434 
2463 

k-2492 
2520 
2547 
2574 
2600 

-2626 
2651 
2675 
2699 
2722 


-0.274  ^77  -2744 


0.257  3860 
0.2404649 
0.2234690 
0.206  4031 


2766 
2787 
2807 
2827 


-0.1892721-2845 
0.1720813  2862 
0.1548354  2879 
0.137  5398|  2895 
0.1202000    2910 

-0.1028214-2924 
0.0854094'  2938 
0.067  9699J  2950 
0.050  5081j  2962 
0.0330299,  2973 

-0.015  5411  -2984 
+0.0019527    2993 


23  +0.0106997 


0.028 1902 
0.045  6713 

k0.063 1373 
0.0805825 
0.0980012 
0.1153878 
0.1327368 

k0.1500429 


32  40.1673007, 


0.0194458 
0.036  9323 
0.0544065 

+0.071 8629 
0.089  2955 
0.106  6989 
0.1240673 
0.141 3956 


3001 
3008 
3015 

-3020 
3024 
3027 
3030 
3031 


Y 

True  Equinox. 


iVoon. 


Reduc. 

to 
Mean 

Eq'xol 
1919.0. 


JMfUgJU, 


hO.7262876 
0.7346089 
0.743  7053 
0.7525735 
0.761 2104 


0.777  7782 
0.785  7034 
0.7933856 
0.8008224 

-0.8080114 
0.8149502 
0.821 6366 
0.8280686 
0.8342441 

M).840 1614 
0.8458189 
0.851 2152 
0.8563488 
0.861 2184 

-0.865  8228 
0.870 1608 
0.874  2310 
0.8780322 
0.881 5629 

1-0.8848217 
0.887  8075 
0.890  5189 
0.892  9544 
0.895 1129 

M).8969935 
0.898  5950 
0.899  9167 
0.900  9578 
0.901 7180 

M).902 1967 


-0.729  9762 
0.739 1854 
0.748 1681 
0.756  9211 
0.765  4411 

-0.7737254 
0.781 7710 
0.7896750 
0.797 1348 
0.8044480 

-0.811 5122 
0.8183251 
0.8248845 
0.831 1885 
0.837  2351 

-0.8430227 
0.8485498 
0.8538149 
0.858  8167 
0.8635538 

-0.8680252 
0.872  2294 
0.876 1653 
0.879  8315 
0.883  2264 

-0.886  3488 
0.889 1976 
0.891  7712 
0.8940683 
0.8960880 

-0.8978292 
0.8992909 
0.900  4723 
0.901 3730 
0.901 9926 

-0.9023304 


Ndcn, 


0.9023936    0.9023863 


0.902  3085 
0.901 9414 
0.901 2924 

[-0.9003618 
0.899 1500 
0.897  6577 
0.895  8855 
0.8938344 


0.902 1602 
0.901 6521 
0.900  8623 

-0.899  7910 
0.898  4389 
0.896  8065 
0.8948947 
0.892  7046 


+0.158 6782 -^31  -0.891 5a55/-O.890 2371  -  314  -0.3ft667^%'-^,^^\*lA!5\-ALTA 
40,175 90091-3031  hO-88889m\-OM7A9Z2-  365|-0.3a5544^\-O.^\^W,-An^ 


+-1584 
1553 
1522 
1490 
1458 

+1425 
1391 
1357 
1322 
1287 

+1251 
1215 
1178 
1140 
1102 

+1063 

1024 

984 

944 

903 

+  862 
820 
777 
734 
690 

646 
602 
557 
512 
466 

420 
373 
326 
279 
231 

183 

135 

86 

37 

13 


113 
163 
213 
263 


z 

True  Equinox. 


JVbeii. 


[-0.3145864 
0.3186290 
0.322  5739 
0.3264197 
0.330 1652 

M).3338090 
0.3373497 
0.340  7863 
0.3441177 
0.3473427 

h0.3504602 
0.3534694 
0.356  3692 
0.359 1589 
0.361 8375 

-0.3644041 
0.3668583 
0.369 1993 
0.371 4265 
0.3735392 

-0.375  5369 
0.3774190 
0.379 1850 
0.3808342 
0.382  3660 

1-0.383  7797 


IMnighu 


-0.316  6198 
0.3206138 
0.3245093 
0.328  3051 
0.331 9999 

-0.335  5923 
0.3390811 
0.342  4652 
0.345  7436 
0.348  9149 

-0.351 9784 
0.354  9330 
0.357  7779 
0.3605121 
0.363 1348 

-0.365  6453 
0.3680430 
0.370  3272 
0.372  4972 
0.3745525 

-0.376  4924 
0.378  3166 
0.3800242 
0.381 6148 
0.383  0876 

-0.3844421 
0.3850748'  0.3856776 
0.3862506'  0.3867937 
0.3873067  0.387  7897 
0.388  2425    0.3886652 

M).389  0577 -0.389  4199 
0.3900532 


Reduc. 

to 
Mean 

Eq'x  of 
1919.0. 


Noon. 


0.389  7517 
0.390  3243 


0.390  5650 


0.390  7752|  0.3909549 
0.3911042    0.3912230 


M).3913112 
0.391 3960 
0.391 3585 
0.391 1988 


-0.3913689 
0.391 3925 
0.391 2939 
0.3910731 


0.3909170    0.390  7304 


-    63  -0.3905133 


0.3899878 
0.389  3408 
0.388  5725 
0.387  6834 


-0.3902658 
0.389  6795 
0.3889718 
0.388 1430 
0.387 1930 


\ 


+462 
444 
426 
409 
391 

+^73 
355 
336 
317 
298 

+279 
260 
241 
221 
202 

+182 
162 
142 
122 
101 

+  81 
60 
39 

+  18 

-  3 

-  24 
45 
66 
87 

108 

-129 
151 
172 
194 
215 

-237 
258 
280 
301 
323 

-344 
366 
387 
409 
4.*^ 


.\ 


26  MOON,  1919. 

MEAN  TmE. 


MOON,  1919.  27 

MEAN  TDIE. 


28  MOON,  1919. 

BHISiaWiB  MEAN  TDIE. 


MOON,  1919.  29 

MEAN  TIME. 


80  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  81 

UEAN  TIUE. 


32 


MOON,  1919. 

GREENWICH  MEAN  TIME. 


Hour. 


Right 
AsoeDiioD. 


Var. 


DeoUnation. 


Var. 


V  I 


I 


J; 


I   I 

h 

I 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


JANUARY  25. 


h   m      8  8 

15    2  48.27  3.0640 

15    4  52.25  3.0081 

15    6  56.44  3.0716 

15    9    0.83  3.0749 

15  11     5.43  3.0783 

15  13  10.23  3.0618 

15  15  15.25  3.0663 

15  17  20.47  3.0888 

15  19  25.90  3.0033 

15  21  31.53  3.0050 

15  23  37.37  3.0001 

15  25  43.42  3.1030 

15  27  49.68  3.1000 

15  29  56.14  3.1004 

15  32    2.81  3.1130 

15  34    9.69  3.1103 

15  36  16.77  3.1108 

15  38  24.06  3.1333 

15  40  31.55  3.1300 

15  42  39.25  3.1300 

15  44  47.15  3.1334 

15  46  55.26  3.1308 

15  49    3.57  3.1403 

15  51  12.08  3.1435 

JANUARY 


If 


-19  20  3.7 
19  25  55.2 
19  31  41.5 
19  37  22.7 
19  42  58.8 
19  48  29.6 
19  53  55.2 

19  59  15.5 

20  4  30.5 
20  9  40.1 
20  14  44.3 
20  19  43.0 
20  24  36.3 
20  29  24.1 
20  34  6.3 
20  38  42.9 
20  43  14.0 
20  47  39.3 
20  51  59.0 

20  56  12.9 

21  0  21.0 
21  4  23.4 
21  8  19.9 

-21  12  10.5 


15  53  20.79 
15  55  29.70 
15  57  38.81 

15  59  48.12 

16  1  57.63 
16  4  7.34 
16  6  17.23 
16  8  27.33 
16  10  37.61 
16  12  48.09 
16  14  58.75 
16  17  9.60 
16  19  20.64 
16  21  31.86 
16  23  43.27 
16  25  54.86 
16  28  6.62 
16  30  18.56 
16  32  30.68 
16  34  42.97 
16  36  55.43 
16  39  8.06 
16  41  20.86 
16  43  33.82 


3.1408 
3.1503 
3.1535 
3.1508 
3.1603 
3.1033 
3.1000 
2.1008 
3.1730 
2.1703 
2.1793 
2.1824 
2.1855 
2.1880 
2.1917 
2.1940 
2.1075 
2.2005 
2.2034 
2.2003 
2.2091 
2.2110 
2.2147 
3.2173 


/Jd  45  46.94  I  2.2201  /- 


26. 

-21  15  55.2 
21  19  34.0 
21  23  6.8 
21  26  33.5 
21  29  54.2 
21  33  8.9 
21  36  17.3 
21  39  19.7 
21  42  15.8 
21  45  5.8 
21  47  49.5 
21  50  26.8 
21  52  57.9 
21  55  22.6 
21  57  41.0 

21  59  52.9 

22  1  58.4 
22  3  57.4 
22  5  49.9 
22  7  35.8 
22  9  15.2 
22  10  48.0 
22  12  14.2 
22  13  33.7 
22  14  A^.^ 


It 

-5.000 
5.815 
5.730 
5.044 
5.658 
5.470 
5.383 
5.204 
5.305 
6.115 
5.024 
4.033 
4.843 
4.750 
4.057 
4.604 
4.470 
4.375 
4.380 
4.183 
4.068 
3.001 
3.803 

-3.704 


Hour. 


BJght 
Aaoensfon. 


Var. 


DedtaMtlon. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

.17 

18 

19 

20 

21 

22 

23 


JANUARY  27. 


h   m      8  8 

16  45  46.94  3.2301 

16  48     0.23  3.2238 

16  50  13.67  3.3353 

16  52  27.27  3.2270 

16  54  41.02  3.2304 

16  56  54.92  3.3S20 

16  59    8.97  3.2368 

17  1  23.16  3.3378 

17    3  37.50  3JM03 

17     5  51.98  2.3434 

17     8     6.59  3.3447 

17  10  21.34  3.3400 

17  12  36.22  3.3401 

17  14  51.23  8.2613 

17  17    6.37  3.1588 

17  19  21.63  3.2663 

17  21  37.00  3.8673 

17  23  52.50  8.8503 

17  26    8.11  3.8011 

17  28  23.83  3.3028 

17  30  39.65  2.3647 

17  32  55.59  3.aoo4 

17  35  11.62  3.3080 

17  37  27.75  8.8607 

JANUARY 


n 


-3.606 

0 

3.507 

1 

3.406 

2 

3.305 

3 

3.205 

4 

3.103 

5 

3.000 

6 

2.088 

7 

2.884 

8 

2.7S1 

9 

2.675 

10 

2.570 

11 

2.465 

12 

2.359 

13 

2.253 

14 

2.145 

15 

2.038 

16 

1.920 

17 

1.820 

18 

1.711 

19 

1.602 

20 

1.402 

21 

1.381 

22 

1.270 

23 

-1.160 

24 

17  39  43.98 
17  42  0.30 
17  44  16.71 
17  46  33.20 
17  48  49.78 
17  51  6.44 
17  53  23.17 
17  55  39.98 

17  57  56.85 

18  0  13.79 
18  2  30.79 
18  4  47.85 
18  7  4.97 
18  9  22.14 
18  11  39.37 
18  13  56.64 
18  16  13.95 
18  18  31.30 
18  20  48.69 
18  23  6.12 
18  25  23.57 
18  27  41.05 
18  29  58.56 
18  32  16.09 

\  IS  Vi  ^.^ 


8.8713 
8.3738 
3.3743 
3.8760 
3.3770 
3.3783 
3.3705 
3.3807 
3.3818 
2.2828 
2.2838 
2.2848 
2.2868 
2.2807 
2.2875 
2.2882 
2.2888 
2.3805 
2.2002 
3.2007 
3.2011 
2.2010 
2.2020 
2.2038 


-22  14  46.6 
22  15  52.8 
22  16  52.2 
22  17  44.9 
22  18  30.8 
22  19  9.8 
22  19  42.1 
22  20  7.5 
22  20  26.0 
22  20  37.6 
22  20  42.3 
22  20  40.1 
22  20  30.9 
22  20  14.7 
22  19  51.6 
22  19  21.4 
22  18  44.2 
22  17  59.9 
22  17  8.5 
22  16  10.1 
22  15  4.6 
22  13  51.9 
22  12  82.2 

-22  11  5.3 

28. 

-22  9  31.2 
22  7  50.0 
22  6  1.6 
22  4  6.0 
22  2  3.2 
21  59  53.3 
21  57  36.1 
21  55  11.7 
21  52  40.1 
21  50  1.3 
21  47  15.3 
21  44  22.1 
21  41  21.6 
21  38  13.9 
21  34  58.9 
21  31  36.8 
21  28  7.4 
21  24  30.8 
21  20  47.0 
21  16  55.9 
21  12  57.7 
21  8  52.8 
21  4  39.6 
21  0  19.8 

UW  ^  52J8 


MOON,  1919. 

MEAN  TIME. 


MU'—iej9 — « 


84  MOOK,  1919. 

MEAN  TIME. 


MOON,  1919. 

MEAN  TQIE. 


86  HOON,  1919. 

HEAN  TDIE. 


MOON,  1919.  87 

UEAN  TIME. 


88  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  39 

HBAN  TEHE. 


40  MOOK,  1919. 

MEAN  TDfE. 


MOON,  1919.     .  41 

MEAN  TDIE. 


42  MOON,  1919. 

MEAN  TDIE. 


MOON,  1919.  43 

MEAN  TtME. 


MOON.  1919 

MEAN  TDIES. 


MCX)N,  1919. 


45 


GBEENWICH  MEAN  TIME. 


Hm* 

Bl^t 

Vir. 

DMUntkn. 

Var. 

Hour. 

Right 

Var. 

DMUntkn. 

Var. 

MARCH  18. 

BIARCH  20. 

b   m      • 

8 

•     t     tt 

n 

h   m      ■ 

t 

•      »       n 

n 

12  58  10.61 

1.9137 

-10  20    6.7 

-«.940 

0 

14  82    1.67 

3.0068 

-17  12  11.2 

-6.999 

IS    0    6.47 

1.9150 

10  80    1.7 

9.894 

1 

14  34    1.96 

9.0077 

17  19    8.9 

6.993 

IS    2    0.41 

1.9168 

10  89  54.0 

9.847 

2 

14  86    2.49 

9.0100 

17  26    2.0 

6.847 

IS    3  65.43 

1.9178 

10  49  43.3 

9.798 

3 

14  38    8.16 

9.0193 

17  32  50.6 

6.770 

IS    5  50.54 

1.9191 

10  59  29.8 

9.760 

4 

14  40    3.97 

9.0148 

17  39  34.4 

6.693 

IS    7  45.72 

1.9906 

11    9  13.3 

9.700 

5 

14  42    4.93 

9.0179 

17  46  13.7 

6.616 

IS    0  41.00 

1.9320 

11  18  53.8 

9.660 

6 

14  44    6.03 

9.0196 

17  62  48.2 

6.637 

IS  11  36.36 

1.9284 

11  28  81.3 

9.699 

7 

14  46    7.27 

9.0319 

17  69  18.1 

6.468 

IS  13  31.81 

1.9260 

11  38    5.7 

9.648 

8 

14  48    8.66 

3.0348 

18    6  43.2 

6.878 

IS  15  27.36 

1.9260 

11  47  37.0 

9.496 

9 

14  60  10.19 

9.0368 

18  12    3.6 

6.998 

IS  17  23.00 

1.9381 

11  67    5.2 

9.448 

10 

14  62  11.87 

9.0393 

18  18  19.0 

6.918 

13  19  18.73 

1.9997 

12    6  30.2 

9.390 

11 

14  64  13.69 

3.0316 

18  24  29.7 

6.138 

IS  21  14.56 

1.9818 

12  16  62.0 

9.336 

12 

14  66  16.66 

3.0340 

18  30  35.6 

6.066 

IS  23  10.49 

1.9330 

12  26  10.6 

9.383 

13 

14  68  17.77 

3.0964 

18  36  36.4 

6.974 

13  25    6.52 

1.9848 

12  84  25.8 

9.337 

14 

16    0  20.03 

3.0888 

18  42  32.4 

6.893 

IS  27    2.66 

1.9364 

12  43  87.7 

9.171 

16 

16    2  22.43 

3.0418 

18  48  23.4 

6.808 

IS  28  58.89 

1.9383 

12  62  46.3 

9.116 

16 

16    4  24.98 

9.0438 

18  64    9.4 

6.734 

13  30  55.24 

1.9400 

13    1  61.6 

9.068 

17 

16    6  27.68 

9.0469 

18  69  60.3 

6.640 

18 

13  82  51.69 

1.9418 

13  10  63.2 

9.000 

18 

16    8  30.62 

9.0486 

19    5  26.2 

6.656 

L9 

13  34  48.25 

1.9436 

13  19  61.6 

8.943 

19 

16  10  33.50 

2.0509 

19  10  57.0 

6.471 

» 

13  36  44.92 

1.9454 

13  28  46.3 

8.888 

20 

16  12  36.63 

9.0533 

19  16  22.7 

6.386 

n 

13  38  41.70 

1.9473 

13  37  37.6 

8.834 

21 

15  14  39.90 

3.0558 

19  21  43.3 

6.399 

22 

13  40  38.59 

1.9492 

13  46  25.2 

8.764 

22 

16  16  43.32 

2.0582 

19  26  68.6 

6.313 

23 

13  42  35.60 
M 

1.9511 
ARCH 

-13  65    9.2 
19. 

-8.703 

23 

15  18  46.88 

2.0606 

lRCH  2 

-19  32    8.8 
11. 

-6.126 

0 

13  44  32.72 

1.9530 

-14    3  49.6 

-8.643 

0 

15  20  50.59 

2.0630 

-19  37  13.7 

-6.038 

1 

13  46  29.96 

1.9550 

14  12  26.3 

8.581 

1 

15  22  64.44 

2.0654 

19  42  13.3 

4.950 

2 

13  48  27.32 

1.9570 

14  20  59.3 

8.518 

2 

15  24  58.44 

3.0678 

19  47    7.7 

4.862 

3 

13  50  24.80 

1.9590 

14  29  28.5 

8.455 

3 

15  27    2.58 

3.0703 

19  51  56.7 

4.773 

4 

13  62  22.40 

1.9611 

14  37  53.9 

8.393 

4 

15  29    6.87 

3.0727 

19  56  40.4 

4.681 

5 

13  54  20.13 

1.9633 

14  46  15.5 

8.328 

5 

15  31  11.30 

3.0750 

20    1  18.8 

4.593 

6 

13  56  17.98 

1.9653 

14  54  33.2 

8.263 

6 

15  33  15.87 

3.0773 

20    5  51.6 

4.503 

7 

13  58  15.95 

1.9673 

15    2  47.0 

8.198 

7 

15  35  20.58 

3.0797 

20  10  19.1 

4.413 

8 

14    0  14.05 

1.9693 

15  10  56.9 

8.132 

8 

15  37  25.43 

2.0820 

20  14  41.1 

4.321 

9 

14    2  12.27 

1.9715 
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22 

2  44  58.14 

2.5008 

17  47    7.4 

7.930 

22 

4  49  55.27 

2.6586 

21  32  48.4 

1.124 

23 

2  47  28.85 

3.6143 

17  54  69.7 

7.814 

23 

4  52  84.80 

2.(5Sft 

\  %\  ^  U.7. 

y  ^.vn 

24 

2  49  59.55^ 

9M9il 

■^18    2  45.1  1 

+7.dP7J 

24 

4  55  14.34 

\  a.6S00 

\+2\  ^\  KkA 

k\AA»l^ 

70  MOON,  1919. 

MEAN  TDIB. 


MOON,  1919.  71 

MEAN  TIME. 


72  MOON,  1919. 

MEAN  TDfE. 


MOON,  1919.  73 

MEAN  TIME. 


74  MOON,  1919. 

HEAN  TDIE. 


MOON,  1919.  75 

MEAKTIME. 


16  MOON,  1919. 

ISEAS  TIME. 


MOON,  1919.  77 

MEAN  TDIE. 


78  MOON,  1919. 

MEAH  TniE. 


MOON,  1919.  79 

MEAN  TDIE. 


80  MOON,  1919. 


MOON,  1919.  81 

MEAN  TQfE. 


aasf—isiB — e 


MOON,  1919. 

MEAN  TIME. 


MOON,  1919. 

MEAN  TIME. 


84  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  85 

MEAN  TIME. 


MOON,  1919. 

MEAN  TIME. 


MOON,  1919. 

MEAN  TOIE. 
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17  39  48.08 

a.i5« 

17  41  57.46 

3.i5ee 

17  44     6.89 

a.isT7 

17  46  16.38 

J.1S81 

17  48  25.90 

3.U03 

17  50  35.48 

2.1&30 

17  52  45.10 

a.i«07 

17  54  64.76 

3.iai3 

17  57     4.46 

a.iaso 

17  59  14.20 

3.1627 

18     1  23.98 

a.i«3 

18    3  33.80 

i.itx 

18    5  43.65 

j.ieM 

18    7  53.53 

t.ieso  j 

21     2  40.8 


21 


12.4 


20  59  37.9 
20  57  57.2 
20  56  10.2 
20  54  17.1 
20  52  17.8 
20  50  12.3 
20  48  0.6 
20  45  42.7 
20  4S  18.7 
20  40  48.4 
20  38  11.9 


1.J18 

11 

1.,^ 

12 

GM 

13 

t^ 

14 

731 

15 

KM 

16 

sa7 

17 

1 

040 

18 

3 

Its 

19 

3 

347 

20 

1 

HB 

21 

1 

45J 

22 

3 

iS7 

23 

« 

am 

24 

IB  23  49.88 

3.1703 

19  26    0.10 

1.17(0 

19  28  10.31 

3.1700 

19  30  20.60 

I.1W8 

19  32  30.69 

3.1N7 

19  34  40.86 

3.18M 

19  36  51.02 

3.1(03 

19  39    1.16 

3.1SM 

19  41  11.20 

a.ie«s 

IB  43  21.41 

a.iBM 

19  45  31.51 

3.IU3 

19  47  41.60 

3.1SB0 

10  «  51.67 

l.V««\ 

19  &2    1.7a 

\  >.vmO 

18    2  33.3 

e 

17  66  18.3 

e 

17  4B  57.6 

0 

17  43  31.0 

e 

17  36  58.6 

e 

17  30  20.5 

e 

17  23  36.6 

« 

17  16  47.1 

a 

17    9  61.8 

fl 

17    2  50.9 

16  65  44.3 

7 

18  48  32.1 

' 

iii\a\vi,«i. 


MOON,  1919. 

MEAN  TIME. 


MOON,  1919, 

MEAN  TIME. 


90  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  91 

MEAN  TIME. 


MOON,  1919. 

MEAN  TIME. 


MOON,  1919. 

HEAK  TIKE. 


94  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  95 

MEAN  TIHB. 


96  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  97 

MEIAN  TQ£B. 


96  MOON,  1919. 

MEAN  TIUE. 


MOON,  1919. 

UEAN  TDCE. 


100  MOON,  1919. 

MEAN  TDIE. 


MOON,  1919.  101 

VEJtN  TDfB. 


102  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  103 

MEAN  TIME. 


104  MOON,  1919. 

MEAK  TIME. 


MOON,  1919.  ■  106 

UEAN  TIME. 


106  •  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  107 

MEAN  TDCE. 


108  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  109 

MEANTIME. 


110  MOON,  1919. 

UEAN  TIME. 


MOON,  1919.  HI 

MEAN  TIME. 


112  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  118 

MEAN  TDIE. 
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114  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  115 

MEAN  TIME. 


116  MOON,  1919. 

MEAN  TQIE. 


MOON,  1919. 


117 


GREENWICH  MEAN  TIME. 


Hour. 

Right 

Var. 

DediDatian. 

Var. 

Hour. 

Right 
Ascension. 

Var. 

Declination. 

Var. 

DECEMBER  31. 

DECEMBER  31. 

b    m      8 

8 

•       t        n 

It 

h   m      8 

8 

o        /         n 

tl 

0 

1  29     1.77 

2.2864 

+12    1    3.8 

+10.318 

12 

1  56  51.55 

2.3634 

+14    0  18.3 

+9.623 

1 

1  31  19.06 

2.2910 

12  11  21.1 

10.268 

13 

1  59  12.93 

2.3503 

14    9  47.4 

9.448 

2 

1  33  36.69 

2.2866 

12  21  34.8 

10.198 

14 

2    1  34.67 

2.3663 

14  19  12.0 

9.371 

3 

1  35  54.64 

2.3021 

12  31  44.9 

10.138 

15 

2    3  56.76 

2.3710 

14  28  31.9 

9.293 

4 

1  38  12.94 

2.3077 

12  41  6 J  .3 

10.074 

16 

2    6  19.19 

2.3768 

14  37  47.1 

9.213 

5 

1  40  31.56 

2.3133 

12  51  53.8 

10.010 

17 

2    8  41.98 

2.3828 

14  46  57.5 

9.132 

0 

1  42  50.53 

2.3190 

13    1  52.5 

0.946 

18 

2  11    5.13 

2.3888 

14  56    2.9 

9.049 

7 

1  45    9.84 

2.3247 

13  11  47.2 

9.878 

19 

2  13  28.63 

2.3946 

15    5    3.4 

8.966 

8 

1  47  29.49 

2.3304 

13  21  37.9 

• 

0.810 

20 

2  15  52.48 

2.4004 

15  13  58.8 

8.S80 

9 

1  49  49.49 

2.3362 

13  31  24.4 

9.740 

21 

2  18  16.68 

2.4063 

15  22  49.0 

8.793 

10 

1  52    9.83 

2.3419 

13  41    6.7 

9.669 

22 

2  20  41.24 

2.4123 

15  31  34.0 

8.706 

11 

1  54  30.52 

2.3477 

13  50  44.7 

9.697 

23 

2  23    6.16 

2.4183 

15  40  13.6 

8.616 

12 

1  56  51.55 

2.3634 

+14    0  18.3 

+  9.623 

24 

2  25  31.43 

2.4241 

+15  48  47.8 

+8.524 

PHASES  OF  THE  MOON. 


d    h     m 

d    h     m 

,d    h     m 

d     h      m 

•  New  Moon 

Jan. 

1  20  24.1 

Mar. 

31    9    4.9 

June    27    8  52.6 

Sept. 

23  16  33.9 

D   First  Quarter 

8  22  55.2 

Apr. 

7    0  38.8 

July      4  15  17.2 

Oct. 

1  20  37.3 

O  Full  Moon 

15  20  44.4 

14  20  25.1 

12  18    2.2 

9    1  38.6 

C   T.aAt  Quarter 

23  16  22.0 

22  23  21.1 

19  23    3.0 

15  17    4.7 

•  New  Moon 

31  11    7.0 

29  17  30.4 

26  17  21.4 

23    8  39.5 

})   First  Quarter 

Feb. 

7    6  52.3 

May 

6  11  33.9 

Aug.      3    8  11.5 

91  13  43.2 

O  Full  Moon 

14  11  38.2 

14  13    1.3 

11    5  39.5 

Nov. 

7  11  35.2 

C   T^iflt  Quarter 

22  13  47.7 

22  10    3.9 

18    3  56.1 

14    3  40.5 

#  New  Moon 

Mar. 

1  23  11.4 

29    1  11.9 

25    3  37.1 

22    3  19.7 

3)   First  Quarter 

8  15  14.1 

June 

5    0  21.9 

Sept.     2    2  21.9 

• 

30    4  46.9 

O  Full  Moon 

16    3  41.1 

13    4  28.2 

9  15  54.3 

Dec. 

6  22    3.5 

(C   Last  Quarter 

24    8  33.9 

20  17  32.9 

16    9  31.7 

13  18    2.4 

•  New  Moon 

31    9    4.9 

27    8  52.6 

23  16  33.9 

21  22  55.2 

3   First  Quarter 

Apr. 

7    0  38.8 

July 

4  15  17.2 

Oct.       1  20  37.3 

29  17  25.0 

APOGEE. 

PERIGEE. 

ft 

d      h 

d 

h 

d       h 

d       h 

January             23  11.4 

August 

4  ; 

3.3 

January 

10  22.2 

July 

23    2.4 

February           20    7.9 

August 

31  22.3 

Febniar 

y            4  14.9 

August 

17  17.0 

March                20    0.6 

September 

28  17.5 

March 

4    2.7 

September 

12  20.1 

April                  16    8.5 

October, 

26    \ 

3.7 

April 

1    9.0 

October 

10  16.9 

May                   13  10.2 

November 

22  14.4 

April 

29  19.3 

November 

8    1.9 

June                   9  18.5 

December 

19  15.6 

May 

,       28    5.4 

December 

6  14.7 

July                   7 

9.4 

1 

June 

25  10.4 

. 

118  MOON,  1919. 

OKEENWICH  MEAN  TIME. 


MOON,  1919.  119 

GREENWICH  MEAN  TIME. 


120  MOON,  1919. 

GREENWICH  MEAN  TTMB. 


MOON,  1919.  121 

QRBENWICH  MEAN  TIME. 


122  MOON,  1919. 

GREENWICH  MEAN  TIME. 


MOON,  1919.  123 

GREENWICH  MEAN  TIME. 


124  MOON,  1919. 

GEEENWICH  MEAN  TIME. 


MOON,  1919.  125 

GREENWICH  MEAN  TIME. 


126  MOON,  1919. 

GREENWICH  MEAN  TIME. 


MOON,  1919.  127 

QEEENWICH  MEAN  TIME. 


128  MOON,  1919. 

QEEENWICH  MEAN  TIME. 


MOON,  1919.  139 

GBISINWICH  MEAN  TIME. 


SSSt'—lQIf 9 


ISO  MOON,  1919. 

kBAN  nuE. 


MOON,  1919.  181 

GBEENWICH  MEAN  TIUE. 


182  MOON,  1919. 

GHEENWICH  MEAN  TIME. 


MOON,  1919.  133 

GBEENWICH  MEAN  TIME. 
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MEROURY,  1919. 


GREENWICH  MEAN  TIME 


.     Date. 

^sssr* 

Var.per 
Hour. 

Apparent 
Decimation. 

Var.por 
Hoar. 

Lonrithmor 
from  Earth. 

Var.per 
Hoar. 

Semi- 
diam- 
oter. 

Hot. 

Paral- 

lax. 

Transit, 
Meridian 

of 
Green- 

JVbon. 

Noon, 

JVbofi. 

Noon, 

iVboii. 

Noon, 

Noon, 

JVbon. 

wich. 

h   m      8 

8 

•       t         n 

$t 

n 

II 

h     m 

Jan.       1 

17  10  48.22 

+  5.040 

-20  19    7.3 

-23.90 

9.943  4525 

+4397.6 

3.81 

10.02 

22  28.9 

2 

17  13    2.98 

0.171 

20  29  10.9 

26.20 

9.953  8697 

4280.6 

3.72 

9.79 

22  27.6 

3 

17  15  43.57 

7.104 

20  40    4.2 

28.06 

9.963  9876 

4148.8 

3.63 

9.56 

22  26.7 

4 

17  18  47.48 

8.116 

20  51  33.2 

29.27 

9.973  7762 

4007.3 

3.55 

9.35 

22  26.1 

6 

17  22  12.40 

8.040 

21    3  25.3 

29.08 

9.983  2181 

8860.3 

3.47 

9.15 

22  25.9 

6 

17  25  56.24 

•f  0.604 

-21  15  28.8 

-30.24 

9.992  3034 

+3710.5 

3.40 

8.96 

22  25.9 

7 

17  29  57.11 

10.307 

21  27  33.5 

30.00 

0.001 0281 

3560.4 

3.33 

8.78 

22  26.2 

8 

17  34  13.32 

10.074 

21  39  30.1 

29.57 

0.009  3943 

3411.7 

3.27 

8.61 

22  26.8 

9 

17  38  43.38 

11.521 

21  51  10.2 

28.72 

0.017  4064 

8265.6 

3.21 

8.45 

22  27.5 

10 

17  43  25.93 

12.017 

22    2  26.6 

27.60 

0.025  0721 

8123.1 

3.16 

8.31 

22  28.5 

11 

17  48  19.80 

+12.465 

-22  13  12.7 

-26.21 

0.032  4006 

+2984.7 

3.10 

8.17 

22  29.6 

12 

17  53  23.91 

12.871 

22  23  22.8 

24.60 

0.039  4022 

2850.8 

3.05 

8.04 

22  30.9 

13 

17  58  37.33 

13.241 

22  32  51.7 

22.78 

0.046  0880 

2721.5 

3.01 

7.92 

22  32.3 

14 

18    3  59.20 

13.677 

22  41  34.8 

20.78 

0.052  4693 

2507.0 

2.96 

7.80 

22  33.8 

15 

18    9  28.79 

13.884 

22  49  28.1 

18.63 

0.058  5576 

2477.3 

2.92 

7.69 

22  35.5 

16 

18  15    5.41 

+14.164 

-22  56  27.9 

-16.33 

0.064  3642 

+2362.2 

2.88 

7.59 

22  37.3 

17 

18  20  48.47 

14.420 

23    2  31.0 

13.91 

0.069  8998 

2251.6 

2.84 

7.49 

22  39.1 

18 

18  26  37.42 

14.656 

23    7  34.5 

11.36 

0.075  1755 

2145.5 

2.81 

7.40 

22  41.1 

19 

18  32  31.77 

14.871 

23  11  35.7 

8.72 

0.080  2012 

2043.3 

2.78 

7.32 

22  43.1 

20 

18  38  31.08 

15.068 

23  14  32.4 

5.99 

0.084  9864 

1945.1 

2.75 

7.24 

22  45.3 

21 

18  44  34.93 

+15.250 

-28  16  22.6 

-3.18 

0.089  5408 

+1850.7 

2.72 

7.16 

22  47.5 

22 

18  50  42.97 

15.417 

23  17    4.2 

-0.28 

0.093  8724 

1750.7 

2.69 

7.09 

22  49.7 

23 

18  56  54.86 

15.571 

28  16  35.4 

+  2.68 

0.097  9900 

1672.0 

2.67 

7.02 

22  52.0 

24 

19    3  10.30 

15.718 

23  14  54.9 

5.70 

0.101 9005 

1587.8 

2.64 

6.96 

22  54.4 

25 

19    9  28.99 

15.848 

23  12    1.1 

8.79 

0.105  6113 

1505.5 

2.62 

6.90 

22  56.8 

26 

19  15  50.68 

+15.063 

-23    7  52.8 

+11.91 

0.109  1288 

+1426.2 

2.60 

6.85 

22  59.3 

27 

19  22  15.14 

16.074 

23    2  28.9 

15.09 

0.112  4590 

1340.3 

2.58 

6.79 

23    1.8 

28 

19  28  42.15 

16.176 

22  55  48.1 

18.31 

0.115  6073 

1274.6 

2.56 

6.74 

23    4.3 

29 

19  35  11.50 

16.260 

22  47  49.7 

21.57 

0.118  5787 

1201.8 

2.54 

6.70 

23    6.9 

30 

19  41  43.01 

16.356 

22  38  32.6 

24.86 

0.121  3774 

1130.7 

2.53 

6.66 

23    9.6 

31 

19  48  16.51 

+16.435 

-22  27  56.0 

+28.19 

0.124  0075 

+1061.2 

2.51 

6.61 

23  12.2 

Feb.      1 

19  54  51.83 

16.506 

22  15  59.3 

31.54 

0.126  4724 

993.1 

2.50 

6.58 

23  14.9 

2 

20    1  28.85 

16.575 

22.   2  41.7 

34.93 

0.128  7753 

926.1 

2.48 

6.54 

23  17.6 

3 

20    8    7.41 

16.637 

21  48    2.6 

38.34 

0.130  9182 

859.9 

2.47 

6.51 

23  20.3 

4 

20  14  47.41 

16.605 

21  32    1.4 

41.77 

0.132  9035 

794.5 

2.46 

6.48 

23  23.1 

5 

20  21  28.72 

+16.748 

-21  14  37.5 

+45.22 

0.134  7324 

+  729.6 

2.45 

6.45 

23  25.8 

6 

20  28  1L27 

16.797 

20  55  50.6 

48.09 

0.136  4060 

665.1 

2.44 

6.43 

23  28.6 

7 

20  34  54.95 

16.848 

20  35  40.1 

52.19 

0.137  9249 

600.6 

2.43 

6.41 

23  31.4 

8 

20  41  39.70 

16.886 

20  14    5.6 

55.60 

0.139  2887 

535.9 

2.43 

6.39 

23  34.3 

9 

20  48  25.44 

16.926 

19  51    6.8 

50.21 

0.140  4970 

470.8 

2.42 

6.37 

23  37.1 

10 

20  55  12.11 

+16.964 

-19  26  43.2 

+62.75 

0.141  5481 

+  405.1 

2.41 

6.35 

23  40.0 

11 

21    1  59.68 

17.000 

19    0  54.7 

66.30 

0.142  4408 

338.5 

2.41 

6.34 

23  42.8 

12 

21    8  48.10 

17.035 

18  33  40.9 

69.85 

0.143  1717 

270.4 

2.40 

6.33 

23  45.7 

13 

21  15  37.33 

17.068 

18    5    1.8 

73.41 

0.143  7377 

200.9 

2.40 

6.32 

23  48.6 

14 

21  22  27.34 

17.100 

17  34  57.0 

76.90 

0.144  1347 

129.7 

2.40 

6.32 

23  51.5 

15 

21  29  18.12 

+17.132 

-17    3  26.5 

+80.55 

0.144  3583 

+    56.2 

2.40 

6.31 

23  54.4 

lel 

2136    9.65^ 

+J7.102 

-16  30  30.5 

+84.12 

0.144  4022 

-    20.0 

2.40 

6.31 

23  57.4 

MBRCUKY,  1919. 
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OBEENWICH  MEAN  TIME. 


Date. 

tSL 

Var.par 
Hour. 

Apparent 
Dacllnatlna. 

Var.per 
Hour. 

Logarithm  Of 

D^tance 
from  Earth. 

Var.par 
Hour. 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Qieen- 

JnOM* 

JrfOli. 

Jtomi. 

JrMn. 

Jroon. 

£fOO%t 

JTboN. 

JvOOfl. 

wich. 

h   m      s 

1 

•     t      ft 

ft 

It 

if 

h     m 

'eb.    16 

21  36    9.65 

•i>i7.i«a 

-16  30  30.5 

•f- 84.13 

0.144  4022 

-    20.0 

2.40 

6.31 

23  57.4 

17 

21  4S    1.90 

17.193 

15  56    8.8 

87.08 

0.144  2601 

99.0 

2.40 

6.31 

18 

21  49  54.86 

iijm. 

15  20  21.8 

91.33 

0.143  9241 

181.5 

2.40 

6.32 

0    0.3 

19 

21  56  48.52 

17.360 

14  43    9.7 

94.n 

0.143  3857 

267.8 

2.40 

6.33 

0    3.3 

20 

22    8  42.85 

17.378 

14    4  33.0 

98.28 

0.142  6351 

358.5 

2.41 

6.34 

0    6.2 

21 

22  10  87.83 

•1-17.304 

-13  24  32.4 

•1-101.77 

0.141  6614 

-453.7 

2.41 

6.35 

0    9.2 

22 

22  17  33.41 

17.328 

12  43    8.6 

106.31 

0.140  4529 

554.4 

2.42 

6.37 

0  12.2 

23 

22  24  29.56 

17.300 

12    0  22.9 

108.00 

0.138  9956 

001.0 

2.43 

6.39 

0  15.2 

24 

22  31  26.20 

17400 

11  16  16.5 

111.93 

0.137  2750 

774.0 

2.44 

6.42 

0  18.2 

25 

22  38  23.24 

17.383 

10  30  51.3 

115.10 

0.135  2749 

804.0 

2.45 

6.45 

0  21.2 

26 

22  45  20.56 

•1-17.303 

-  9  44    9.5 

•1-118.31 

0.132  9778 

-1031.0 

2.46 

6.48 

0  24.3 

27 

22  52  18.01 

17.303 

8  56  13.6 

131.33 

0.130  3645 

1157.5 

2.48 

6.52 

0  27.3 

28 

22  59  15.37 

17.386 

8    7    6.9 

134.20 

0.127  4147 

1303.3 

2.49 

6.56 

0  30.3 

[ar.       1 

23    6  12.40 

17.306 

7  16  53.4 

136.89 

0.124  1062 

1450.3 

2.51 

6.61 

0  33.3 

2 

23  13    8.76 

17.330 

6  25  37.7 

139.38 

0.120  4166 

1019.9 

2.53 

6.67 

0  36.3 

3 

23  20    4.09 

.fl7J77 

-  5  33  25.3 

•1-131.01 

0.116  3223 

-1733.7 

2.56 

6.73 

0  39.3 

4 

23  26  57.87 

17.201 

4  40  22.7 

133.56 

0.111  7984 

1977.9 

2.58 

6.80 

0  42.3 

5 

23  33  49.54 

17J00 

3  46  37.6 

135.15 

0.106  8205 

3172.1 

2.61 

6.88 

0  45.2 

6 

23  40  38.41 

10.007 

2  52  18.5 

130.37 

0.101  3646 

2370.3 

2.65 

6.97 

0  48.1 

7 

23  47  23.69 

10.790 

1  57  35.4 

137.14 

0.095  4073 

3689.7 

2.68 

7.06 

0  50.9 

8 

23  54    4.45 

•f-10.600 

-  1    2  39.5 

•f-137.43 

0.088  9274 

-2811.5 

2.72 

7.17 

0  53.6 

9 

0    0  39.63 

10.334 

-  0    7  43.2 

137.17 

0.0819064 

3040.4 

2.77 

7.29 

0  56.3 

10 

0    7    8.05 

10.036 

•f  0  46  59.7 

130.31 

0.074  3290 

3274.7 

2.82 

7.42 

0  58.8 

11 

0  13  28.41 

10.061 

1  41  14.6 

134.82 

0.066  1851 

3512.2 

2.87 

7.56 

1    1.2 

12 

0  19  39.31 

16.230 

2  34  45.7 

132.00 

0.057  4699 

3750.4 

2.93 

7.71 

1    3.4 

13 

0  25  39.22 

-1-14.745 

•f  3  27  16.5 

•1-129.79 

0.048  1849 

-3980.4 

2.99 

7.88 

1    5.5 

14 

0  31  26.56 

14.189 

4  18  30.1 

120.22 

0.038  3394 

4317.1 

3.06 

8.06 

1    7.3 

15 

0  36  59.72 

13.603 

5    8    9.3 

121.93 

0.027  9498 

4439.3 

3.13 

'  8.25 

1    8.9 

16 

0  42  17.03 

13.860 

5  55  57.1 

110.94 

0.017  0405 

4049.5 

3.21 

8.46 

1  10.2 

17 

0  47  16.88 

13.107 

6  41  36.7 

111.25 

0.005  6445 

4844.4 

3.30 

8.69 

1  11.3 

18 

0  51  57.66 

•f  11 .281 

+  7  24  52.1 

•1-104.93 

9.993  8019 

^5021.1 

3.39 

8.93 

1  12.0 

19 

0  66  17.87 

10.393 

8    5  28.2 

97.98 

9.981 5605 

5176.3 

3.49 

9.18 

1  12.4 

20 

1    0  16.09 

9.449 

8  43  10.6 

90.46 

9.968  9751 

5307.4 

3.59 

9.45 

1  12.4 

21 

1    3  51.04 

8.406 

9  17  46.2 

82.42 

9.956  1065 

5411.7 

3.70 

9.74 

1  12.0 

22 

1    7    1.59 

7.417 

9  49    3.0 

73.90 

9.943  0223 

5480.9 

3.81 

10.03 

1  11.2 

23 

1    9  46.77 

•(-0.343 

•f  10  16  50.1 

•(-  04.96 

9.929  7942 

-^5531.1 

3.93 

10.34 

1  10.0 

24 

1  12    5.82 

6.341 

10  40  57.9 

55.04 

9.916  4995 

5542.2 

4.05 

10.67 

1    8.4 

25 

1  13  58.18 

4.131 

11    1  18.1 

46.00 

9.903  2194 

5518.5 

4.17 

11.00 

1    6.3 

26 

1  15  23.56 

3.093 

11  17  43.5 

30.08 

9.890  0400 

5458.3 

4.31 

11.34 

1    3.7 

27 

1  16  21.88 

1.800 

11  30    8.3 

25.90 

9.877  0496 

5800.0 

4.43 

11.68 

1    0.8 

28 

1  16  58.41 

•(-0.703 

+11  38  28.3 

■I-  15.70 

9.864  8404 

-5324.0 

4.57 

12.03 

0  57.3 

29 

1  16  58.69 

-  0.310 

11  42  41.4 

•t-    5.39 

9.852  0061 

5048.0 

4.70 

12.37 

0  53.5 

30 

1  16  38.61 

1.349 

11  42  47.2 

-    4.88 

9.840  1418 

4832.3 

4.83 

12.72 

0  49.2 

31 

1  15  54.40 

2J8M 

11  38  48.0 

15.01 

9.828  8429 

4577.1 

4.95 

13.05 

0  44.5 

kpr.      1 

1  14  47.66 

3.234 

11  30  48.8 

34.80 

9.818  2026 

4383.0 

5.08 

13.37 

0  39.5 

2 

1  18  20.35 

-4.000 

+11  18  57.9 

-34.30 

9.808  3110  \-3Ma.%\f».\^ 

\\^.^ 

\  ^^: 

S 

1  U  34.76 

-  4,74S  i 

-hll   3  26.7 

-43.19 

9.799  2523 

\-«m.Q 

\t>.^ 

Aw^ 

\\  ^•B 
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GBEENWICX[  MEAN  TIME. 


Dftto. 

^ffissr* 

Var.per 
Hour. 

Appafent 
Decimation. 

Var.per 
Hoar. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Semi- 

diam- 

elCT. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Orw»n- 

JTbofi. 

IfOOflt 

JVbofi. 

JVoofi. 

Noon, 

Jvooii. 

JtOOR. 

JrOOfl* 

wich. 

h    m       s 

s 

•     t      It 

tt 

tt 

$t 

h     m 

Apr.      1 

1  14  47.66 

-3.224 

•f  11  30  48.8 

-24.86 

9.818  2026 

-4288.6 

5.08 

13.37 

0  39.5 

2 

1  13  20.35 

4.036 

11  18  57.9 

34.30 

9.808  3110 

3953.6 

5.19 

13.68 

0  34.1 

3 

1  11  34.76 

4.745 

11    3  26.7 

43.19 

9.799  2523 

3590.0 

5.30 

13.97 

0  28.4 

4 

1    9  33.50 

6.340 

10  44  30.5 

51.37 

9.791 1029 

3196.7 

5.41 

14.24 

0  22.5 

5 

1    7  19.43 

6.811 

10  22  27.9 

58.70 

9.783  9284 

2778.2 

5.49 

14.47 

0  16.3 

6 

1    4  55.64 

-6.150 

+  9  57  41.0 

-65.03 

9.777  7831 

-2340.1 

5.57 

14.68 

0  10.0 

7 

1    2  25.33 

6.354 

9  30  35.2 

70.26 

9.772  7062 

1880.0 

5.64 

14.85 

\  CS      57.1 

8 

0  59  51.73 

6.423 

9    1  38.1 

74.30 

9.768  7212 

1431.3 

5.69 

14.99 

23  50.6 

9 

0  57  18.06 

6.361 

8  31  18.9 

77.09 

9.765  8356 

973.9 

5.73 

15.09 

23  44.2 

10 

0  54  47.40 

6.174 

8    0    8.1 

78.61 

9.764  0408 

523.5 

5.75 

15.15 

23  37.9 

11 

0  52  22.65 

-  5.871 

+  7  28  35.6 

-78.89 

9.763  3124 

-    86.2 

5.76 

15.18 

23  31.7 

12 

0  50    6.42 

5.465 

6  57  11.1 

77.07 

9.763  6119 

+  332.3 

5.76 

15.17 

23  25.7 

13 

0  48    1.03 

4.970 

6  26  22.0 

75.95 

9.764  8890 

727.8 

5.74 

15.12 

23  19.9 

14 

0  46    8.48 

4.398 

5  56  33.7 

72.92 

9.767  0840 

1096.6 

5.71 

15.05 

23  14.3 

15 

0  44  30.40 

3.766 

5  28    8.6 

69.03 

9.770  1293 

1436.1 

5.67 

14.94 

23    9.0 

16 

0  43    8.09 

-3.086 

+  51  26.2 

-64.39 

9.773  9527 

+1745.0 

5.62 

14.81 

23    4.0 

17 

0  42    2.52 

2378 

4  36  42.7 

59.14 

9.778  4804 

2022.9 

5.57 

14.66 

22  59.2 

18 

0  41  14.34 

1.639 

4  14  11.2 

53.42 

9.783  6378 

2209.8 

5.50 

14.48 

22  54.8 

19 

0  40  43.95 

0.892 

3  54    1.6 

47.33 

9.789  3517 

2486.9 

5.43 

14.29 

22  50.6 

20 

0  40  31.52 

-  0.144 

3  36  21.3 

41.00 

9.795  5524 

2675.7 

5.35 

14.09 

22  46.8 

21 

0  40  36.99 

•f  0.598 

+  3  21  14.8 

-34.52 

9.802  1735 

+2837.6 

5.27 

13.88 

22  43.2 

22 

0  41    0.15 

1.329 

3    8  45.1 

27.96 

9.8091533 

2975.2 

5.19 

13.66 

22  39.9 

23 

0  41  40.68 

2.045 

2  58  52.7 

21.41 

9.816  4364 

3000.4 

5.10 

13.43 

22  36.9 

24 

0  42  38.15 

2.740 

2  51  37.0 

14.92 

9.823  9706 

3185.0 

5.01 

13.20 

22  34.2 

25 

0  43  52.02 

3.413 

2  46  55.8 

8.53 

9.831  7101 

3261.7 

4.92 

12.97 

22  31.8 

26 

0  45  21.77 

+  4.062 

+  2  44  46.4 

-2.28 

9.839  6140 

+3322.3 

4.83 

12.73 

22  29.6 

27 

0  47    6.79 

4.686 

2  45    5.0 

+  3.80 

9.847  6459 

8368.8 

4.75 

12.50 

22  27.6 

28 

0  49    6.48 

5.285 

2  47  47.5 

9.71 

9.855  7744 

8403.0 

4.66 

12.27 

22  25.9 

29 

0  51  20.26 

5.850 

2  52  49.3 

15.41 

9.863  9715 

8426.4 

4.57 

12.04 

22  24.4 

30 

0  53  47.54 

6.410 

3    0    5.5 

20.91 

9.872  2135 

3440.5 

4.48 

11.81 

22  23.1 

May      1 

0  56  27.76 

+  6.038 

+  39  31.2 

+26.20 

9.880  4795 

+3446.6 

4.40 

11.59 

22  22.0 

2 

0  59  20.39 

7.444 

3  21    1.3 

31.28 

9.888  7518 

3445.9 

4.32 

11.37 

22  21.1 

3 

1    2  24.93 

7.931 

3  34  31.0 

86.15 

9.897  0153 

3439.4 

4.24 

11.16 

22  20.4 

4 

1    5  40.92 

8.399 

3  49  55.1 

40.82 

9.905  2571 

3428.0 

4.16 

10.95 

22  19.9 

5 

1    9    7.96 

8.851 

4    7    8.9 

45.30 

9.913  4660 

3412.1 

4.08 

10.74 

22  19.6 

6 

1  12  45.66 

+  9.288 

+  4  26    7.7 

+40.57 

9.921  6322 

+3392.6 

4.00 

10.54 

22  19.5 

7 

1  16  33.67 

9.712 

4  46  46.6 

53.64 

9.929  7479 

3369.9 

3.93 

10.35 

22  19.5 

8 

1  20  31.73 

10.125 

5    9    1.2 

57.54 

9.937  8054 

3344.3 

3.86 

10.16 

22  19.6 

9 

1  24  39.57 

10.527 

5  32  47.2 

61.26 

9.945  7985 

3316.3 

3.79 

9.97 

22  20.0 

10 

1  28  56.98 

10.922 

5  58    0.1 

64.79 

9.953  7218 

3286.0 

3.72 

9.79 

22  20.5 

11 

1  33  23.79 

•fll.311 

+  6  24  35.8 

+68.15 

9.961  5696 

+3253.6 

3.65 

9.61 

22  21.1 

12 

1  37  59.88 

11.605 

6  52  30.1 

71.34 

9.969  3375 

3219.3 

3.58 

9.44 

22  21.9 

13 

1  42  45.14 

12.076 

7  21  38.9 

74.36 

9.977  0204 

8182.8 

3.52 

9.28 

22  22.9 

14 

1  47  39.54 

12.457 

7  51  58.1 

77.21 

9.984  6136 

8144.5 

3.46 

9.12 

22  24.0 

15 

1  52  43.05 

12.836 

8  23  23.8 

79.90 

9.992  1126 

8104.3 

3.40 

8.96 

22  25.2 

16 

1  57  65.69 

+13.218 

+  8  55  51.9 

+82.42 

9.999  5123 

+8061.8 

3.35 

8.81 

22  26.7 

27i 

2   3  17,52  1 

-t-lSMO 

+  9  29  18.5 

+84.76 

0.006  8075 

+3017.1 

3.29 

8.66 

22  28.2 
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GB 

IVfhlKCU 

RY,  1919. 

I  MEAN  TIMK. 

.EEJJWICI 

Dftte. 

Amwrent 

S^ar.per 
Hour. 

Apparent 
Declmatlan. 

Vir.per 
Hoar. 

Lqnrlthmof 

Distanoe 
from  Earth. 

Var.per 
Hour.. 

Somi- 

diaiii> 

eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

or 

Oreen* 

JVoofi. 

Noon, 

JVoon. 

Noon. 

JVbofi. 

JVOOA. 

Noon, 

Noon, 

wich. 

h   m      8 

8 

•     t      tt 

tt 

tt 

t» 

h     m 

July      1 

8    6  14.49 

-I-17.284 

+22    1  43.6 

-62.14 

0.049  9515 

-2606.6 

2.98 

7.84 

1  32.5 

2 

8  13    3.26 

16.780 

21  36  19.5 

64.83 

0.043  8664 

2663.7 

3.02 

7.95 

1  35.3 

3 

8  19  39.95 

16.278 

21    9  54.2 

67.24 

0.037  6484 

2617.4 

3.06 

8.07 

1  38.0 

4 

8  26    4.60 

16.777 

20  42  34.3 

60.38 

0.0313053 

2668.0 

3.11 

8.19 

1  40.5 

5 

8  32  17.25 

16.278 

20  14  26.2 

71.26 

0.024  8440 

2716.0 

3.16 

8.31 

1  42.7 

6 

8  38  17.96 

+14.781 

+19  45  36.0 

-72.89 

0.018  2702 

-2761.7 

3.21 

8.44 

1  44.8 

7 

8  44    6.76 

14.286 

19  16    9,7 

74.27 

0.011  5898 

2805.0 

3.25 

8.57 

1  46.6 

8 

8  49  43.67 

13.791 

18  46  13.2 

75.40 

0.004  8075 

2846.7 

3.30 

8.70 

1  48.3 

9 

8  55    8.72 

13.297 

18  15  52.2 

76.31 

9.997  9269 

2886.8 

3.36 

8.84 

1  49.8 

10 

9    0  21.91 

12.802 

17  45  12.2 

76.99 

9.990  9524 

2926.1 

3.41 

8.99 

1  51.0 

11 

9    5  23.20 

+12.306 

+17  14  18.7 

-77.43 

9.983  8878 

-2961.9 

3.47 

9.13 

1  52.1 

12 

9  10  12.57 

11.807 

16  43  17.3 

77.65' 

9.976  7364 

2997.4 

3.52 

9.28 

1  52.9 

13 

9  14  49.92 

11.306 

16  12  13.2 

77.66 

9.969  5016 

3031.4 

3.58 

9.44 

1  53.6 

14 

9  19  15.19 

10.790 

15  41  11.8 

77.42 

9.962  1868 

3063.9 

3.65 

9.60 

1  54.1 

15 

9  23  28.23 

10.287 

15  10  18.6 

76.97 

9.954  7961 

3094.8 

3.71 

9.77 

1  54.3 

16 

9  27  28.90 

+  9.768 

+14  39  38.9 

-76.29 

9.947  3330 

-3124.1 

3.77 

9.93 

1  54.4 

17 

9  31  17.01 

9.240 

14    9  18.5 

75.38 

9.939  8023 

3161.1 

3.84 

10.11 

1  54.2 

18 

9  34  52.32 

8.702 

13  39  22.7 

74.23 

9.932  2093 

3176.0 

3.91 

10.29 

1  53.9 

19 

9  38  14.59 

8.162 

13    9  57.5 

72.83 

9.924  5597 

3198.2 

3.98 

10.47 

1  53.3 

20 

9  41  23.53 

7.691 

12  41    8.7 

71.19 

9.916  8606 

3217.2 

4.05 

10.66 

1  52.5 

21 

9  44  18.82 

+  7.014 

+12  13    2.5 

-69.29 

9.909  1202 

-3232.5 

4.12 

10.85 

1  51.4 

22 

9  47    0.08 

6.421 

11  45  45.1 

67.12 

9.901  3481 

3243.4 

4.19 

11.04 

1  50.1 

23 

9  49  26.91 

6.812 

11  19  23.2 

64.66 

9.893  5562 

3249.0 

4.27 

11.24 

1  48.6 

24 

9  51  38.90 

5.184 

10  54    3.6 

61.92 

9.885  7578 

3248.5 

4.35 

11.45 

1  46.9 

25 

9  53  35.59 

4.537 

JO  29  53.5 

58.88 

9.877  9690 

3240.9 

4.43 

11.66 

1  44.9 

26 

9  55  16.50 

+  3.860 

+10    7    0.0 

-55.52 

9.870  2084 

-3224.6 

4.51 

11.87 

1  42.6 

27 

9  56  41.14 

3.181 

9  45  31.1 

51.84 

9.862  4989 

3198.4 

4.59 

12.08 

1  40.0 

28 

9  57  49.01 

2.472 

9  25  34.5 

47.82 

9.854  8654 

3160.8 

4.67 

12.29 

1  37.2 

29 

9  58  39.62 

1.743 

9    7  18.4 

43.46 

9.847  3380 

3109.7 

4.75 

12.51 

1  34.1 

30 

9  59  12.51 

0.995 

8  50  51.2 

38.75 

9.839  9510 

3043.4 

4.83 

12.72 

1  30.7 

31 

9  59  27.26 

+  0.232 

+  8  36  21.3 

-^.69 

9.832  7434 

-2969.9 

4.91 

12.93 

1  27.0 

Aug.      1 

9  59  23.52 

-  0.645 

8  23  56.8 

28.29 

9.825  7593 

2856.6 

4.99 

13.14 

1  23.0 

2 

9  59    1.03 

1.330 

8  13  46.1 

22.55 

9.819  0490 

2731.6 

5.07 

13.35 

1  18.6 

3 

9  58  19.68 

2.116 

8    5  56.8 

16.50 

9.812  6668 

2582.5 

5.14 

13.55 

114.0 

4 

9  57  19.48 

2.898 

8    0  36.2 

10.17 

9.806  6742 

2406.9 

5.21 

13.73 

1    9.1 

5 

9  56    0.68 

-3.665 

+  7  57  50.4 

-  3.61 

9.801 1365 

-2202.8 

5.28 

13.91 

1    3.8 

6 

9  54  23.76 

4.407 

7  57  44.6 

+  3.15 

9.796  1247 

1968.7 

5.34 

14.07 

0  58.3 

7 

9  52  29.46 

6.111 

8    0  22.5 

10.01 

9.791  7121 

1703.0 

5.40 

14.22 

0  52.4 

8 

9  50  18.86 

6.763 

8    5  45.4 

16.90 

9.787  9759 

1405.2 

5.44 

14.34 

0  46.3 

9 

9  47  53.39 

6.347 

8  13  53.0 

23.71 

9.784  9928 

1076.3 

5.48 

14.44 

0  40.0 

10 

9  45  14.84 

-  6.850 

+  8  24  41.9 

+30.33 

9.782  8392 

-  714.4 

5.51 

14.51 

0  33.4 

11 

9  42  25.37 

7.254 

8  38    6.1 

36.63 

9.781  5866 

-324.9 

5.52 

14.55 

0  26.7 

12 

9  39  27.56 

•7.643 

8  53  56.5 

42.49 

9.781 3003 

+    90.3 

5.53 

14.56 

0  19.8 

IS 

9  36  24.30 

7.706 

9  12    1.0 

47.78 

9.782  0368 

626.4 

5.52 

14.54 

0  12.9 

14 

9  33  18.79 

7.729 

9  32    4.4 

62UI8 

9.783  8397 

978.2 

5.50 

14.48 

/      0     6.9 
\    tS    68.» 

15 

9  30  14.49 

-  7.604 

+  9  53  49.0 

+66.19 

9.786  7396. 

+1430.3 

5.46 

14.38 

23  52.0 

2$. 

9  27  15,00 

-7.J27 

+10  16  54.7 

+60.13 

9.790  749d 

+1003.4 

5.41 

14.25 

23  45.2 
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1 

Dite. 

Var.per 
Hour. 

Apptmit 
DedGtkn. 

Vtr.per 
Hoar. 

Lqnrithmof 

Distance 
frooi  Earth. 

Var.per 
Hoar. 

Semi- 
diam- 
eter. 

Hot. 

Paral- 

lax. 

Traiurft, 
Meridian 

of 
Green- 
wich. 

JflUH. 

Amw* 

JVoon. 

Jroon. 

JrOOA. 

JTbon. 

Noon. 

JVboa. 

h   m      • 

1 

•     t      tt 

/* 

It 

// 

h      m 

iug.    16 

9  27  15.00 

-7.M7 

+10  16  54.7 

+  50.13 

9.790  7499 

+1903.4 

5.41 

14.25 

mm             JUU 

23  45.2 

17 

9  24  24.01 

6.807 

10  40  59.6 

61.13 

9.795  8671 

3360.4 

5.35 

14.08 

23  38.6 

18 

9  21  45.15 

•.Slfl 

11    5  40.6 

63.13 

9.802  0698 

3806.0 

5.27 

13.88 

23  32.3 

19 

9  19  21.97 

6.802 

11  30  33.9 

63.15 

9.809  3204 

3383.4 

5.18 

13.65 

23  26.3 

20 

9  17  17.77 

4.796 

11  55  15.8 

61.10 

9.817  5646 

8638.0 

5.08 

13.39 

23  20.7 

21 

9  15  35.58 

-8.761 

+12  19  23.4 

+  50.30 

9.826  7337 

+4003.4 

4.98 

13.11 

23  15.5 

22 

9  14  18.05 

3.683 

12  42  34.3 

56.48 

9.836  7478 

4336.5 

4.87 

12.82 

23  10.7 

2S 

9  13  27.47 

1.610 

13    4  27.5 

53.83 

9.847  5175 

4681.5 

4.75 

12.50 

23    6.4 

24 

9  13    5.69 

-0.287 

13  24  43.7 

48.40 

9.858  9458 

4885.1 

4.62 

12.18 

23    2.6 

25 

9  13  14.11 

+  0.006 

13  43    5.0 

43.36 

9.870  9321 

5006.3 

4.50 

11.85 

22  59.3 

26 

9  13  53.72 

+  3.800 

+13  59  15.2 

+  37.49 

9.883  3731 

+5364.1 

4.37 

11.51 

22  56.5 

27 

9  15    5.06 

8.638 

14  13    OX) 

31.15 

9.896  1653 

5388.9 

4.25 

11.18 

22  54.3 

28 

9  16  48.31 

4.066 

14  24    6.3 

34.30 

9.909  2061 

5471.5 

4.12 

10.85 

22  52.5 

29 

9  19    3.22 

6.374 

14  32  22.8 

17.01 

9.922  3958 

5513.3 

3.99 

10.52 

22  51.3 

30 

9  21  49.19 

7.661 

14  37  40.0 

9.36 

9.935  6382 

5515.7 

3.88 

10.21 

22  50.7 

31 

9  25    5.32 

+  8.784 

+14  39  49.7 

+    1.40 

9.948  8416 

+5481.1 

3.76 

9.90 

22  50.4 

Sept.     1 

9  28  50.36 

0.060 

14  38  45.6 

-    6.77 

9.961  9194 

5411.5 

3.65 

9.61 

22  50.7 

2 

9  33    2.79 

11.066 

14  34  23.3 

15.11 

9.974  7911 

5309.8 

3.54 

9.33 

22  51.4 

3 

9  37  40.87 

13.004 

14  26  40.0 

33.50 

9.987  3830 

5178.9 

3.44 

9.06 

22  52.4 

4 

9  42  42.61 

13.037 

14  15  35.3 

31.88 

9.999  6289 

5033.0 

3.35 

8.81 

22  53.9 

5 

9  48    5.90 

+13.888 

+14    1  10.5 

-40.16 

0.011  4705 

+4843.5 

3.25 

8.57 

22  55.6 

6 

9  53  48.48 

14.644 

13  43  29.1 

48.25 

0.022  8577 

4644.0 

3.17 

8.35 

22  57.7 

7 

9  59  48.05 

15.303 

13  22  36.7 

66.07 

0.033  7496 

4430.3 

3.09 

8.14 

22  59.9 

8 

10    6    2.25 

15.864 

12  58  40.7 

63.53 

0.044  1140 

4205.2 

3.02 

7.95 

23    2.4 

9 

10  12  28.78 

16.331 

12  31  50.3 

70.59 

0.053  9282 

3972.3 

2.95 

7.77 

23    5.1 

10 

10  19    5.43 

+16.706 

+12    2  15.9 

-  77.19 

0.063  1775 

+3735.0 

2.89 

7.61 

23    7.9 

11 

10  25  50.11 

17.001 

11  30    9.4 

83.27 

0.071  8556 

3496.8 

2.83 

7.46 

23  10.8 

12 

10  32  40.86 

17.216 

10  55  43.2 

88.82 

0.079  9635 

3260.2 

2.78 

7.32 

23  13.8 

13 

10  39  35.94 

17.363 

10  19  10.4 

93.82 

0.087  5079 

3027.7 

2.73 

7.19 

23  16.8 

14 

10  46  33.77 

17.448 

9  40  44.0 

9S.29 

0.094  5016 

2801.4 

2.69 

7.08 

23  19.9 

15 

10  53  33.00 

+17.480 

+  90  37.0 

-102.21 

0.100  9609 

+2582.8 

2.65 

6.97 

23  22.9 

16 

11    0  32.46 

17.468 

8  19    2.0 

105.62 

0.106  9060 

2373.0 

2.61 

6.88 

23  26.0 

17 

11    7  31.17 

17.419 

7  36  11.0 

108.54 

0.112  3589 

2172.5 

2.58 

6.79 

23  29.0 

18 

11  14  28.34 

17.341 

6  52  15.6 

111.00 

0.117  3422 

1082.1 

2.55 

6.72 

23  32.0 

19 

11  21  23.33 

17.330 

6    7  26.3 

113.04 

0.121  8810 

1801.8 

2.53 

6.65 

23  34.9 

20 

11  28  15.65 

+17.119 

+  5  21  52.9 

-114.69 

0.125  9987 

+1631.3 

2.50 

6.58 

23  37.8 

21 

11  35    4.92 

16.086 

4  35*44.3 

115.97 

0.129  7192 

1470.7 

2.48 

6.53 

23  40.6 

22 

11  41  50.89 

16.844 

3  49    8.9 

116.93 

0.133  0655 

1319.4 

2.46 

6.48 

23  43.4 

23 

11  48  33.38 

16.697 

3    2  14.0 

117.60 

0.136  0595 

1177.0 

2.44 

6.43 

23  46.1 

24 

11  55  12.31 

16.547 

2  15    6.2 

118.01 

0.138  7216 

1042.8 

2.43 

6.39 

23  48.8 

25 

12    1  47.64 

+16.397 

+  1  27  51.6 

-118.17 

0.141  0712 

+  916.5 

2.42 

6.36 

23  51.3 

26 

12    8  19.40 

16.349 

+  0  40  35.5 

118.13 

0.143  1266 

797.4 

2.40 

6.33 

23  53.9 

27 

12  14  47.64 

16.105 

-  0    6  37.3 

117.90 

0.144  9038 

684.8 

2.39 

6.30 

23  56.4 

28 

12  21  12.47 

15.965 

0  53  42.4 

117.50 

0.146  4185 

578.4 

2.39 

6.28 

23  58.8 

29 

12  27  34.00 

.15.830 

1  40  36.0 

116.94 

0.147  6845 

477.5 

2.38 

6.26 

30 

12  33  62.38 

+16.703 

-  2  27  14.6 

-116.26 

0.148  7143 

+  381.5 

2.37 

6.25 

0    V,\ 
\   ^    %3b 

Oct.       1 

12  40    7.76 

-hUMO, 

-  5  13  35.8 

-115.45 

0.149  5193 

\+»0.0 

\^.^T 
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Date. 

^^s?* 

Var.per 
Hoar. 

Apparent 
Decimation. 

Var.per 
Hour. 

Lmrithmof 

Distance 
from  Kartb. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 

Paral. 

lax. 

Transit, 

Meridian 

of 

Green- 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

wich. 

h    m       8 

a 

•      1      tt 

// 

It 

tt 

h      m 

Oct.      1 

12  40     7.75 

+15.580 

-  3  13  35.3 

-115.45 

0.149  5193 

+  290.0 

2.37 

6.24 

0    3.5 

2 

12  46  20.29 

15.466 

3  59  35.1 

114.52 

0.150  1095 

202.4 

2.37 

6.23 

0    5.7 

3 

12  52  30.16 

15.358 

4  45  11.5 

113.50 

0.150  4940 

118.6 

2.36 

6.22 

0    8.0 

4 

12  58  37.54 

15.258 

5  30  22.3 

112.89 

0.150  6814 

+    87.9 

2.36 

6.22 

0  10.1 

5 

13    4  42.59 

15.165 

6  15    5.4 

111.19 

0.150  6780 

-    40.1 

2.36 

6.22 

0  12.3 

6 

13  10  45.51 

+15.079 

-  6  59  18.8 

-109.92 

0.150  4907 

-  115.7 

2.36 

6.22 

0  14.4 

7 

13  16  46.45 

15.001 

7  43    0.8 

106.57 

0.150  1244 

180.2 

2.37 

6.23 

0  16.5 

8 

13  22  45.59 

14.929 

8  26    9.8 

107.17 

0.149  5841 

260.9 

2.37 

6.24 

0  18.5 

9 

13  28  43.08 

14.863 

9    8  44.3 

105.70 

0.148  8733 

331.2 

2.37 

6.25 

0  20.5 

10 

13  34  39.09 

14.805 

9  50  42.8 

104.17 

0.147  9951 

400.4 

2.38 

6.26 

0  22.5 

11 

13  40  33.77 

+14.752 

-10  32    3.9 

-102.58 

0.146  9522 

-4W.7 

2.38 

6.27 

0  24.5 

12 

13  46  27.25 

14.705 

11  12  46.3 

100.94 

0.145  7459 

536.4 

2.39 

6.29 

0  26.4 

13 

13  52  19.68 

14.664 

11  52  48.8 

99.26 

0.144  3776 

603.8 

2.40 

6.31 

0  28.4 

14 

13  58  11.18 

14.628 

12  32  10.2 

97.62 

0.142  8476 

671.2 

2.41 

6.33 

0  30.3 

15 

14    4    1.85 

14.596 

13  10  49.1 

95.72 

0.141 1558 

738.8 

2.42 

6.36 

0  32.2 

16 

14    9  51.81 

+14.568 

-13  48  44.4 

-  93.88 

0.139  3017 

-  806.5 

2.43 

6.39 

0  34.1 

17 

14  15  41.13 

14.543 

14  25  54.9 

91.99 

0.137  2841 

874.9 

2.43 

6.41 

0  36.0 

18 

14  21  29.89 

14.521 

15    2  19.3 

90.04 

0.135  1014 

944.2 

2.45 

6.45 

0  37.8 

19 

14  27  18.16 

14.501 

15  37  56.4 

88.04 

0.132  7510 

1014.6 

2.46 

6.48 

0  39.7 

20 

14  33    5.97 

14.483 

16  12  45.0 

86.00 

0.130  2306 

1085.9 

2.48 

6.52 

0  41.6 

21 

14  38  53.36 

+14.466 

-16  46  43.8 

-  83.89 

0.127  5372 

7-1159.0 

2.49 

6.56 

0  43.4 

22 

14  44  40.33 

14.448 

17  19  51.5 

81.74 

0.124  6662 

1233.8 

2.61 

6.60 

0  45.3 

23 

14  50  26.86 

14.429 

17  52    6.7 

79.52 

0.121  6145 

1310.0 

2.53 

6.65 

0  47.1 

24 

14  56  12.94 

14.410 

18  23  28.1 

77.25 

0.118  3766 

1388.5 

2.54 

6.70 

0  48.9 

25 

15    1  58.50 

14.387 

18  53  54.3 

74.92 

0.114  9477 

1460.3 

2.56 

6.75 

0  50.7 

26 

15    7  43.46 

+14.359 

-19  23  23.8 

-72.53 

0.111  3217 

-1553.7 

2.59 

6.81 

0  52.6 

27 

15  13  27.70 

14.327 

19  51  55.2 

70.07 

0.107  4926 

1638.7 

2.61 

6.87 

0  54.3 

28 

15  19  11.10 

14.388 

20  19  26.8 

67.55 

0.103  4533 

1727.8 

2.63 

6.93 

0  56.1 

29 

15  24  53.45 

14.341 

20  45  57.0 

64.96 

0.0991965 

1830.0 

2.66 

7.00 

0  57.9 

30 

15  30  34.57 

14.184 

21  11  24.3 

62.30 

0.094  7144 

1915.7 

2.69 

7.08 

0  59.6 

31 

15  36  14.16 

+14.114 

-21  35  46.9 

-  59.57 

0.089  9981 

-3015.1 

2.72 

7.15 

1    1.4 

Nov.  .  1 

15  41  51.92 

14.030 

21  59    3.0 

56.76 

0.085  0389 

2118.3 

2.75 

7.23 

1    3.0 

2 

15  47  27.49 

13.931 

22  21  10.7 

53.87 

0.079  8268 

3325.7 

2.78 

7.32 

1    4.7 

3 

15  53    0.44 

13.812 

22  42    8.2 

50.91 

0.074  3520 

3337.4 

2.81 

7.41 

1    6.3 

4 

15  58  30.27 

18.670 

23    1  53.5 

47.86 

0.068  6036 

3453.7 

2.85 

7.51 

1    7.9 

5 

16    3  56.40 

+13.503 

-23  20  24.6 

-44.72 

0.062  5706 

-3574.6 

2.89 

7.62 

1    9.3 

6 

16    9  18.18 

13.306 

23  37  39.2 

41.49 

0.056  2418 

3700.3 

2.94 

7.73 

1  10.8 

7 

16  14  34.84 

13.076 

23  53  35.3 

38.17 

0.049  6053 

3830.9 

2.98 

7.85 

1  12.1 

8 

16  19  45.52 

12.807 

24    8  10.6 

34.75 

0.042  6495 

3966.4 

3.03 

7.98 

1  13.3 

9 

16  24  49.24 

13.494 

24  21  22.7 

31.24 

0.035  3627 

3106.7 

3.08 

8.11 

1  14.4 

10 

16  29  44.84 

+13.130 

-24  33    9.2 

-27.62 

0.027  7339 

-3351.4 

3.14 

8.26 

1  15.4 

11 

16  34  31.05 

11.711 

24  43  27.5 

23.89 

0.019  7526 

8400.3 

3.19 

8.41 

1  16.2 

12 

16  39    6.43 

11.226 

24  52  14.9 

20.04 

0.011  4100 

8553.4 

3.25 

8.57 

1  16.9 

13 

16  43  29.31 

10.668 

24  59  28.6 

16.06 

0.002  6992 

8706.9 

3.32 

8.75 

1  17.3 

14 

16  47  37.85 

10.029 

25    5    5.6 

11.98 

9.993  6162 

3863.3 

3.39 

8.93 

1  17.5 

15 

16  51  29.97 

+  9.298 

-25    9    2.7 

-    7.75 

9.984  1615 

-4016.4 

3.47 

9.13 

1  17.4 

J6- 

16  55    3.34 

+  8.465 

-25  11  16.4 

-    8.37 

9.974  3406 

-4166.6 

3.55 

9.34 

1  17.0 
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Transit, 

Mertdian 

of 

Green- 

j^eoR. 

JvOOW. 

Ifoofn, 

JtOOII. 

IfotM, 

JVoon. 

wich. 

h   m      i 

a 

•       #        // 

tt 

99 

/# 

h     m 

lOV. 

16 

16  55    3^ 

+  8.466 

-25  11  16.4 

-  8.87 

9.974  3406 

-4166.6 

3.55 

9.34 

1  17.0 

17 

16  58  15.42 

7.522 

25  11  43.0 

+  1.18 

9.964  1676 

4309.5 

3.63 

9.56 

1  16.2 

18 

17    1    3.40 

0.456 

25  10  18.2 

6.91 

9.953  6644 

4440.6 

3.72 

9.79 

1  15.1 

19 

17    3  24.25 

6.200 

26    6  57.7 

10.84 

9.942  8670 

4563.8 

3.81 

10.04 

1  13.4 

20 

17    5  14.78 

8.027 

25    1  36.2 

16.99 

9.931  8258 

4642.4 

3.91 

10.30 

1  11.3 

21 

17    6  31.65 

•f  2.464 

-24  54    8.3 

+21.37 

9.920  6104 

-4607.4 

4.01 

10.57 

1    8.6 

22 

17    7  11.55 

•f  0.847 

24  44  28.1 

27.02 

9.909  3136 

4706.4 

4.12 

10.84 

1    5.3 

23 

17    7  11.32 

-0.886 

24  32  29.1 

32.94 

9.898  0546 

4663.8 

4.23 

11.13 

1    1.4 

24 

17    6  28.17 

2.724 

24  18    5.2 

39.09 

9.886  9822 

4550.8 

4.34 

11.42 

0  56.7 

25 

17    5    0.01 

4.630 

24    1  11.0 

45.45 

9.876  2766 

4355.7 

4.44 

11.70 

0  51.3 

26 

17    2  45.76 

-6.655 

-23  41  42.7 

+61.91 

9.866  1509 

-4065.8 

4.55 

11.98 

0  45.1 

27 

16  59  45.75 

8.431 

23  19  39.7 

68.31 

9.856  8448 

3671.2 

4.65 

12.24 

0  38.2 

28 

16  56    2.10 

10.178 

22  55    6.3 

64.40 

9.848  6174 

3166.4 

4.73 

12.47 

0  30.5 

29 

16  51  38.99 

11.704 

22  28  13.7 

69.84 

9.841  7337 

2552.6 

4.81 

12.67 

0  22.2 

30 

16  46  42.82 

12.017 

21  59  22.2 

74.24 

9.836  4450 

1839.6 

4.87 

12.82 

0  13.4 

)ec. 

1 

16  41  22.11 

-13.737 

-21  29    2.0 

+77.17 

9.832  9673 

-1047.4 

4.91 

12.93 

/    0       4.1 
\  tS     64.7 

2 

16  35  47.06 

14.104 

20  57  53.2 

78.23 

9.831 4584 

-204.2 

4.92 

12.97 

23  45.2 

3 

16  30    8.95 

13.902 

20  26  44.3 

77.14 

9.831  9999 

+  655.1 

4.92 

12.96 

23  35.8 

4 

16  24  39.23 

13.409 

19  56  28.7 

73.78 

9.834  5857 

1493.2 

4.89 

12.88 

23  26.7 

5 

16  19  28.71 

12.402 

19  28    0.1 

68.26 

9.839  1224 

2275.6 

4.84 

12.75 

23  18.1 

6 

16  14  46.75 

-11.043 

-19    2    7.6 

+60.83 

9.845  4412 

+2974.0 

4.77 

12.56 

23  10.1 

7 

16  10  40.74 

9.421 

18  39  32.2 

51.02 

9.853  3142 

3568.5 

4.69 

12.34 

23    2.8 

8 

16    7  15.91 

7.628 

18  20  43.3 

42.04 

9.862  4796 

4050.2 

4.59 

12.08 

22  56.2 

9 

16    4  35.30 

6.749 

18    5  58.2 

31.68 

9.872  6637 

4417.9 

4.48 

11.80 

22  50.3 

10 

16    2  40.07 

3.857 

17  55  22.6 

?1.31 

9.883  5995 

4678.2 

4.37 

11.50 

22  45.1 

11 

16    1  29.78 

-  2.011 

-17  48  52.2 

+11.31 

9.895  0416 

+4841.9 

4.26 

11.21 

22  40.7 

12 

16    1    2.84 

-  0.251 

17  46  14.8 

+  1.93 

9.906  7741 

4922.6 

4.14 

10.91 

22  37.0 

13 

16    1  16.85 

+  1.398 

17  47  12.8 

-6.62 

9.918  6148 

4934.4 

4.03 

10.61 

22  33.9 

14 

16    2    8.95 

2.921 

17  51  25.1 

14.25 

9.930  4149 

4891.0 

3.92 

10.33 

22  31.4 

15 

16    3  36.02 

4.313 

17  58  28.9 

20.91 

9.942  0572 

4804.7 

3.82 

10.06 

22  29.4 

16 

16    5  34.93 

+  5.675 

-18    8    1.0 

-26.61 

9.953  4517 

+4686.3 

3.72 

9.80 

22  27.9 

17 

16    8    2.62 

6.713 

18  19  38.8 

31.39 

9.964  5329 

4544.8 

3.63 

9.55 

22  26.8 

18 

16  10  56.20 

7.734 

18  33    0.9 

35.31 

9.975  2540 

4387.4 

3.54 

9.32 

22  26.1 

19 

16  14  13.00 

8.649 

18  47  47.4 

38.44 

9.985  5847 

4220.3 

3.46 

9.10 

22  25.8 

20 

16  17  50.60 

9.468 

19    3  40.1 

40.84 

9.995  5070 

4047.6 

3.38 

8.89 

22  25.7 

21 

16  21  46.79 

+10.201 

-19  20  22.7 

-42.60 

0.005  0118 

+3873.0 

3.30 

8.70 

22  26.0 

22 

16  25  59.62 

10.856 

19  37  40.3 

43.77 

0.014  0982 

3699.8 

3.24 

8.52 

22  26.5 

23 

16  30  27.35 

11.444 

19  55  19.8 

44.44 

0.022  7704 

3528.1 

3.17 

8.35 

22  27.2 

24 

16  35    8.46 

11.972 

20  13    9.8 

44.65 

0.031  0361 

3360.8 

3.11 

8.19 

22  28.2 

25 

16  40    1.57 

12.446 

20  30  59.7 

44.45 

0.038  9062 

3198.5 

3.06 

8.05 

22  29.3 

26 

16  45    5.50 

+12.874 

-20  48  40.5 

-43.90 

0.046  3933 

+3041.6 

3.00 

7.91 

22  30.6 

27 

16  50  19.21 

13.262 

21    6    4.3 

43.03 

0.053  5108 

2890.7 

2.95 

7.78 

22  32.0 

28 

16  55  41.77 

13.613 

21  23    3.8 

41.88 

0.060  2735 

2745.8 

2.91 

7.67 

22  33.5 

29 

17    1  12.36 

13.932 

21  39  32.8 

40.49 

0.066  6953 

2606.8 

2.87 

7.55 

22  35.2 

30 

17    6  50.28 

14.223 

21  55  25.7 

38.88 

0.072  7908 

2473.7 

2.83 

7.44 

22  37.0 

31 

17  12  34.89 

+14.490 

-22  10  37.6 

-37.08 

0.078  5737 

^+2Mft.^\7..1^V    TSA' 

32 

17  18  25.64 

•     •     •     •     1 

-22  25    4.0 

•     «     ■ 

0.084  0579 

\        %     •     •     • 

\*i.l^ 

A  n.'K 
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FOR  GREENWICH  MEAN  NOON. 


Dste. 

HeUooentric 

Mean  Eqniiioz 
ofDAto. 

V«r.p«r 
Day. 

ReducUon 
to  Orbit. 

HeUocentrie 
Latitude. 

Var.per 
Day. 

Lonrithm  of 
Raaoi  Vector. 

Var.per 
Day. 

•     /      // 

•    1     tt 

/      tt 

•     f      // 

/        n 

eb.       16 

307  15    8.4 

8  aO    7.9 

+  4  26.3 

-6  53  43.2 

-  4  16.6 

9.629  0628 

-46146 

17 

310  37  28.9 

8  24  86.4 

2  59.6 

6  57  18.7 

2  64.6 

9.624  3162 

48770 

18 

314    4  27.8 

8  29  24.7 

+  1  28.4 

6  59  30.3 

-  1  27.6 

9.619  3097 

61862 

19 

317  36  25.2 

8  84  88.6 

-  0    6.3 

7    0  11.4 

•fO    6.4 

9.614  0478 

63876 

20 

321  13  41.9 

8  40    8.6 

1  43.2 

6  59  15.1 

1  47.4 

9.608  5373 

66321 

21 

324  56  39.4 

8  46  66.1 

-  3  21.0 

-6  56  34.0 

•f  8  86.1 

9.602  7870 

-68666 

22 

328  45  39.6 

8  62    9.0 

4  57.9 

6  52    0.1 

6  88.1 

9.596  8086 

60881 

23 

332  41    5.0 

8  68  46U( 

6  32.1 

6  45  25.1 

7  88.3 

9.590  6162 

62936 

24 

336  43  18.1 

4    6  44.4 

8    1.4 

6  36  40.6 

9  62.1 

9.584  2279 

64794 

25 

340  52  41.2 

4  18    6.6 

9  23.5 

6  25  38.0 

12  14.6 

9.577  6653 

66416 

26 

345    9  36.6 

4  20  48.7 

-10  35.7 

-6  12    8.5 

•fl4  46.7 

9.570  9546 

-67744 

27 

349  34  25.4 

4  28  62.3 

11  35.4 

5  56    3.9 

17  24.8 

9.564  1281 

68ri4 

28 

354    7  27.6 

4  37  16.1 

12  19.7 

5  37  16.6 

20  11.0 

9.557  2233 

69299 

[tf.         1 

358  49    1.3 

4  46  64.8 

12  46.0 

5  15  40.0 

28    8.1 

9.550  2840 

69401 

2 

3  39  21.8 

4  64  48.1 

12  51.7 

4  51    9.1 

26  60.2 

9.543  3612 

68967 

3 

8  38  40.8 

6    8  61.2 

-12  34.5 

-4  23  41.1 

•f28  66.9 

9.536  5131 

-67896 

4 

13  47    5.9 

ft  12  69.2 

11  52.9 

3  53  15.9 

81  62.9 

9.529  8051 

66141 

5 

19    4  38.7 

6  22    6.7 

10  46.0 

3  19  57.2 

84  48.2 

9.523  3100 

63630 

6 

24  31  14.4 

6  31     3.7 

9  14.2 

2  43  52.8 

87  23.4 

9.517  1063 

60303 

7 

30    6  40.4 

6  39  44.8 

7  19.1 

2    5  15.5 

89  48.1 

9.511  2781 

56116 

8 

35  50  35.2 

6  47  69.6 

-  5    3.6 

-1  24  23.6 

+41  51.6 

9.505  9124 

-61051 

9 

41  42  27.5 

6  65  38.0 

-  2  32.3 

-0  41  41.3 

43  28.0 

9.501  0971 

45111 

10 

47  41  35.6 

0    2  29.6 

+  0    8.6 

+0    2  21.5 

44  31.7 

9.496  9178 

38342 

11 

53  47    7.3 

6    8  23.6 

2  52.0 

0  47    9.5 

44  57.7 

9.493  4538 

30820 

12 

59  57  .59.9 

6  13    9.6 

5  29.8 

1  32    3.1 

44  42.3 

9.490  7754 

22653 

13 

66  13    0.9 

6  Id  39.0 

+  7  53.5 

+2  16  19.5 

+43  43.2 

9.488  9394 

-14000 

14 

72  30  49.9 

6  18  44.5 

9  55.5 

2  59  14.8 

42    0.2 

9.487  9858 

-5034 

15 

78  50    0.3 

0  19  21.1 

11  28.8 

3  40    5.8 

39  35.2 

9.487  9364 

+  4046 

16 

85    9    1.8 

6  18  26.7 

12  28.6 

4  18  12.5 

36  32.3 

9.488  7920 

13033 

17 

91  26  23.6 

6  16    2.1 

12  52.0 

4  52  59.6 

32  57.1 

9.490  5333 

21731 

18 

97  40  37.0 

0  12  10.7 

+12  38.6 

+5  23  58.2 

+28  56.6 

9.493  1224 

+29968 

19 

103  50  18.4 

6    6  59.5 

11  50.3 

5  50  47.0 

24  38.8 

9.496  5039 

37558 

20 

109  54  12.^ 

6    0  37.0 

10  30.8 

6  13  12.7 

20  11.7 

9.500  6092 

44416 

21 

115  51  12.1 

5  53  13.6 

8  45.7 

6  31    9.8 

15  42.7 

9.505  3594 

50446 

22 

121  40  22.7 

5  45    0.4 

6  41.1 

6  44  39.8 

11  18.6 

9.510  6693 

55606 

23 

127  21    0.3 

5  36     9.4 

+  4  23.8 

+6  53  50.6 

+  7     5.0 

9.516  4513 

+59888 

24 

132  52  32.6 

6  26  51.7 

+  2    0.3 

6  58  54.8 

+  3    6.1 

9.522  6181 

63307 

25 

138  14  38.3 

5  17  17.9 

-  0  23.4 

7    0    8.8 

-0  35.0 

9.529  0853 

65906 

26 

143  27    6.2 

6    7  37.5 

2  42.0 

6  57  51.3 

3  56.0 

9.535  7737 

67737 

27 

148  29  53.8 

4  57  68.6 

4  51.4 

6  52  22.5 

6  57.7 

9.542  6095 

68871 

28 

153  23    6.1 

4  48  28.0 

-  6  48.2 

+6  44    2.8 

-9  38.4 

9.549  5271 

+69380 

29 

158    6  54.3 

4  89  11.2 

8  30.1 

6  33  12.4 

11  69.2 

9.556  4671 

69335 

30 

162  41  34.6 

4  80  12.7 

9  55.7 

6  20  10.6 

14     1.4 

9.563  3781 

68809 

31 

167    7  26.7 

4  21  36.3 

11    4.2 

6    5  15.5 

16  46.0 

9.570  2151 

67868 

pr.         1 

171  24  53.1 

4  13  21.4 

11  55.5 

5  48  44.0 

17  14.5 

9.576  9399 

66574 

2 

175  34  17.9 

4    6  32.6 

-12  30.0 

+5  30  51.2 

-18  28.8 

9.583  5200 

+64984 

3 

179  36    6.7 

8  68    9.3 

-12  48.4 

+5  11  50.7 

-W  »A 

X  ^.^^^*2&^ 

\jy«K\XA 

144  MERCTTRT,  1919. 

FOR  MEAN  NOON. 


MEKCTJEY,  1919.  145 

FOH  MEAN  NOON. 
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MERCUKY.  1919. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Londtude, 

Mean  £quinoz 

of  Date. 

Var.per 
Day. 

Reduction 
to  Orbit. 

HellDoentrie 
Latitude. 

Var.per 
Day. 

Locarithmof 
Radius  Vector. 

Var.per 
Day. 

•      /       /* 

•    / 

tf 

f      tt 

•     t      It 

f     // 

Oct.         1 

198  19  11.4 

3  27 

17.1 

-10  57.1 

+3  24  52.8 

-22  10.7 

9.619  0574 

+51473 

2 

201  44    0.2 

8  22 

24.1 

10    4.1 

3    2  36.5 

22  21.0 

9.624  0763 

48895 

3 

205    4    7.0 

3  17 

53.1 

9    3.9 

2  40  12.4 

22  26.4 

9.628  8349 

46273 

4 

208  19  53.5 

3  13  43.3 

7  57.9 

2  17  45.1 

22  27.5 

9.633  3299 

43623 

5 

211  31  40.3 

3    9 

53.6 

6  47.2 

1  55  18.7 

22  24.8 

9.637  5587 

40949 

6 

214  39  47.2 

3    6 

23.3 

-  5  32.8 

+1  32  56.5 

-22  19.1 

9.641  5194 

+38264 

7 

217  44  33.1 

3     3 

11.4 

4  15.8 

1  10  41.4 

22  10.6 

9.645  2115 

35579 

8 

220  46  15.8 

3     0 

17.0 

2  57.2 

0  48  36.1 

21  59.7 

9.648  6351 

32892 

9 

223  45  12.8 

2  57 

39.6 

1  37.9 

0  26  42.7 

21  46.8 

9.651  7899 

30207 

10 

226  41  40.3 

2  55 

18.2 

-  0  18.5 

+0    5    3.2 

21  81.9 

9.654  6767 

27530 

11 

229  35  54.3 

2  53 

12.4 

+  1    0.0 

-0  16  20.6 

-21  15.6 

9.657  2962 

+24862 

12 

232  28    9.8 

2  51 

21.2 

2  17.0 

0  37  27.5 

20  57.9 

9.659  6495 

22206 

13 

235  18  41.5 

2  49 

44.5 

3  31.8 

0  58  15.9 

20  38.7 

9.661  7376 

19558 

14 

238    7  43.5 

2  48 

21.8 

4  44.0 

1  18  44.6 

20  18.5 

9.663  5613 

16918 

15 

240  55  29.6 

2  47 

12.5 

5  52.9 

1  38  52.5 

19  57.1 

9.665  1216 

14290 

16 

243  42  12.9 

2  46 

16.3 

+  6  57.9 

-1  58  38.5 

-19  34.7 

9.666  4195 

+11660 

17 

246  28    6.5 

2  45 

33.1 

7  58.8 

2  18    1.6 

19  11.2 

9.667  4557 

0055 

18 

249  13  23.2 

2  45 

2.3 

8  54.9 

2  37    0.6 

18  46.7 

9.668  2308 

6448 

19 

251  58  15.3 

2  44 

44.0 

9  45.9 

2  55  34.7 

18  21.2 

9.668  7455 

3846 

20 

254  42  55.4 

2  44 

38.1 

10  31.4 

3  13  42.6 

17  54.5 

9.669  0000 

+  1246 

21 

257  27  35.6 

2  44 

44.3 

+11  11.2 

-3  31  23.3 

-17  26.7 

9.668  9946 

-1355 

22 

260  12  28.1 

2  45 

2.8 

11  44.7 

3  48  35.6 

16  57.7 

9.668  7290 

3057 

23 

262  57  45.2 

2  45 

33.5 

12  11.8 

4    5  18.3 

16  27.3 

9.668  2032 

6559 

24 

265  43  39.1 

2  46 

16.4 

12  32.2 

4  21  29.8 

15  55.5 

9.667  4170 

9166 

25 

268  30  22.1 

2  47 

11.8 

12  45.7 

4  37    8.9 

15  22.3 

9.666  3698 

11780 

26 

271  18    6.9 

2  48 

19.8 

+12  51.9 

-4  52  13.8 

-14  47.2 

9.665  0608 

-14401 

27 

274    7    6.0 

2  49 

40.6 

12  50.7 

5    6  42.7 

14  10.2 

9.663  4894 

17029 

28 

276  57  32.5 

2  51 

14.6 

12  42.0 

5  20  33.6 

13  31.3 

9.661  6546 

19669 

29 

279  49  39.7 

2  53 

2.0 

12  25.7 

5  33  44.5 

12  50.0 

9.659  5554 

22316 

30 

282  43  41.1 

2  55 

3.2 

12    1.5 

5  46  12.8 

12    6.2 

9.657  1910 

24975 

31 

285  39  50.9 

2  57 

18.7 

+11  29.6 

-5  57  56.0 

-11  19.7 

9.654  5601 

-27644 

Nov.        1 

288  38  23.4 

2  59 

48.9 

10  49.9 

6    8  51.1 

10  30.0 

9.651  6619 

30321 

2 

291  39  33.8 

3     2 

34.4 

10    2.5 

6  18  54.8 

9  86.9 

9.648  4957 

33003 

3 

294  43  37.4 

3     5 

35.6 

9    7.6 

6  28    3.7 

8  40.2 

9.645  0611 

35692 

4 

297  50  50.5 

3     8 

53.3 

8    5.3 

6  36  13.8 

7  39.3 

9.641  3573 

38381 

5 

301    1  29.8 

3  12 

28.2 

+  6  56.1 

-6  43  20.9 

-6  34.0 

9.637  3851 

-41063 

6 

304  15  52.8 

3  16 

20.8 

5  40.2 

6  49  20.2 

5  23.8 

9.633  1451 

43734 

7 

307  34  17.5 

3  20  31.8 

4  18.4 

6  54    6.7 

4     8.2 

9.628  6390 

46385 

8 

310  57    2.8 

3  25 

2.0 

2  51.3 

6  57  34.6 

2  46.7 

9.623  8691 

49005 

9 

314  24  28.2 

3  29 

52.1 

+  1  19.7 

6  59  38.1 

-  1  19.2 

9.618  8395 

51580 

10 

317  56  53.9 

3  35 

2.8 

-  0  15.2 

-7    0  10.5 

+  0  15.4 

9.613  5550 

-54098 

11 

321  34  40.9 

3  40 

34.7 

1  52.3 

6  59    4.8 

1  57.2 

9.608  0226 

56534 

12 

325  18  10.6 

3  46 

28.4 

3  30.1 

6  56  13.5 

3  46.7 

9.602  2516 

58867 

13 

329    7  45.1 

3  52 

44.3 

5    6.8 

6  51  28.7 

5  44.3 

9.596  2534 

61072 

14 

333    3  46.7 

3  59 

22.7 

6  40.7 

6  44  42.1 

7  50.3 

9.590  0427 

63110 

15 
16 

337    6  38.0 

4     6 

23.7 

-  8    9.4 

-6  35  45.2 

+10    4.9 

9.583  6380 

-^949 

341  16  41.5 

4  13 

47.0 

-  9  30.6 

-6  24  29.3 

+12  28.3 

9.577  0611 

-66543 
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GREENWICH  MEAN  TIME. 


DiU. 

Appttvnt 
iUcbt 

Var.per 
Hour. 

Apparent 
DocJinatlop. 

ytf.per 
Hoar. 

Losniithm  of 

Dlstmnco 
fromKarth. 

Var.per 
Hour. 

Seml- 

diam- 

etor. 

Hot. 
Paral- 
lax. 

Transit, 
Merldinn 

of 
Grepn- 

JToos. 

Notm. 

Noon, 

^^bon. 

ifoon. 

Noon. 

Noon. 

Noon. 

wicb. 

h   m      s 

8 

•      /      // 

// 

II 

II 

h     m 

ay  17 

6  24    1.66 

-f  12.607 

+25  34  28.0 

-8.80 

0.034  9956 

-1216.7 

7.89 

8.12 

2  47.6 

18 

6  29    6.04 

12.667 

25  32  34.1 

5.60 

0.032  0592 

1230.3 

7.94 

8.17 

2  48.8 

19 

6  34    9.67 

12.634 

25  29  59.4 

7.20 

0.029  0899 

1244.1 

8.00 

8.23 

2  49.9 

20 

6  39  12.47 

12JM 

25  26  44.0 

8.08 

0.026  0873 

1258.1 

8.05 

8.29 

2  51.0 

21 

6  44  14.38 

12.M0 

25  22  48.3 

10.66 

0.023  0510 

1272.2 

8.11 

8.35 

2  52.1 

22 

6  49  15.33 

+12.510 

+25  18  12.5 

-12.32 

0.019  9808 

-1286.4 

8.16 

8.40 

2  53.1 

23 

6  54  15.27 

12.475 

25  12  56.9 

13.08 

0.016  8762 

1300.8 

8.22 

8.46 

2  54.2 

24 

6  59  14.13 

12.420 

25    7    1.8 

15.61 

0.013  7368 

1315.4 

8.29 

8.53 

2  55.2 

25 

7    4  11.85 

12.380 

25    0  27.7 

17.23 

0.010  5620 

1330.2 

8.35 

8.59 

2  56.2 

26 

7    9    8.37 

12.320 

24  53  14.8 

18.84 

0.007  3515 

1345.2 

8.40 

8.65 

2  57.2 

27 

7  14    3.63 

-I-12J76 

+24  45  23.7 

-20.42 

0.004  1047 

-1360.5 

8.47 

8.72 

2  58.2 

28 

7  18  57.58 

12.210 

24  36  54.8 

21.06 

0.000  8210 

1375.0 

8.53 

8.78 

2  59.2 

29 

7  23  50.14 

12J61 

24  27  48.6 

23.53 

9.997  5000 

1301.6 

8.60 

8.85 

3    Ol 

30 

7  28  41.27 

12.100 

24  18    5.5 

25.06 

9.994  1410 

1407.5 

8.67 

8.92 

3    1.0 

31 

7  33  30.91 

12.096 

24    7  46.1 

26.56 

9.990  7437 

1423.6 

8.73 

8.99 

3    1.9 

me    1 

7  38  18.99 

•1-11.070 

+23  56  51.0 

-28.03 

9.987  3075 

-1430.0 

8.80 

9.06 

3    2.8 

2 

7  43    5.46 

11 .003 

23  45  20.7 

20.40 

9.983  8322 

1456.3 

8.87 

9.13 

3    3.6 

3 

7  47  50.27 

11.832 

23  33  15.9 

30.01 

9.980  3172 

1472.0 

8.95 

9.21 

3    4.4 

4 

7  52  33.37 

11.750 

23  20  37.1 

32.31 

9.976  7621 

1480.7 

9.02 

9.28 

3    5.2 

5 

7  57  14.71 

11.686 

23    7  25.0 

83.60 

9.973  1667 

1506.5 

9.09 

9.36 

3    5.9 

6 

8    1  54.25 

+11.600 

+22  53  40.2 

-35.04 

9.969  5306 

-1523.6 

9.17 

9.44 

3    6.6 

7 

8    6  31.94 

11.531 

22  39  23.4 

36.36 

9.965  8534 

1540.8 

9.25 

9.52 

3    7.3 

8 

8  11    7.74 

11.452 

22  24  35.2 

37.65 

9.962  1348 

1558.1 

9.33 

9.60 

3    7.9 

9 

8  15  41.61 

11.370 

22    9  16.4 

38.01 

9.958  3745 

1575.5 

9.41 

9.69 

3    8.6 

10 

8  20  13.51 

11.288 

21  53  27.5 

40.15 

9.954  5721 

1503.1 

9.49 

9.77 

3    9.2 

11 

8  24  43.41 

+11.204 

+21  37    9.3 

-41.36 

9.950  7273 

-1610.0 

9.58 

9.86 

3    9.7 

12 

8  29  11.28  . 

11.118 

21  20  22.5 

42.54 

9.946  8398 

1628.8 

9.67 

9.95 

3  10.2 

13 

8  33  37.08 

11.032 

21    3    7.8 

43.68 

9.942  9091 

1046.8 

9.75 

10.04 

3  10.7 

14 

8  38    0.80 

10.044 

20  45  25.9 

44.80 

9.938  9350 

1665.0 

9.84 

10.13 

3  11.1 

15 

8  42  22.40 

10.856 

20  27  17.5 

45.80 

9.934  9169 

1683.4 

9.93 

10.22 

3  11.6 

16 

8  46  41.86 

+10.766 

+20    8  43.4 

-«6.95 

9.930  8545 

-1702.0 

10.03 

10.32 

3  11.9 

17 

8  50  59.16 

10.676 

19  49  44.3 

47.97 

9.926  7474 

1720.7 

1012 

1042 

3  12.3 

18 

8  55  14.28 

10.584 

19  30  20.9 

4S.97 

9.922  5952 

1739.5 

10.22 

10.52 

3  12.6 

19 

8  59  27.19 

10.402 

19  10  34.0 

49.94 

9.918  3974 

1758.7 

10.32 

10.62 

3  12.9 

20 

9    3  37.88 

10.300 

18  50  24.2 

50.87 

9.914  1534 

1778.0 

10.42 

10.72 

3  13.1 

21 

9    7  46.33 

+10.305 

+18  29  52.4 

-.51.78 

9.909  8626 

-1797.6 

10.52 

10.83 

3  13.3 

22 

9  11  52.53 

10.211 

18    8  59.2 

52.65 

9.905  5245 

1817.5 

10.63 

10.94 

3  13.4 

23 

9  15  56.46 

10.116 

17  47  45.5 

53.40 

9.901 1384 

1837.6 

10.74 

11.05 

3  13.5 

24 

9  19  58.09 

10J020 

17  26  12.0 

54.20 

9.896  7036 

1858.1 

10.84 

11.16 

3  13.6 

25 

9  23  57.41 

0.023 

17    4  19.6 

55.07 

9.892  2194 

1878.8 

10.96 

11.28 

3  13.6 

26 

9  27  54.40 

+  0.826 

+16  42    8.9 

-55.81 

9.887  6850 

-1899.9 

11.08 

11.40 

3  13.6 

27 

9  31  49.03 

0.727 

16  19  40.8 

56.52 

9.883  0997 

1021.2 

11.19 

11.52 

3  13.6 

28 

9  35  41.29 

0.628 

15  56  56.1 

57.20 

9.878  4628 

1942.9 

11.31 

11.64 

3  13.5 

29 

9  39  31.14 

0.526 

15  33  55.6 

57.84 

9.873  7736 

1964.8 

11.44 

11.77 

3  13.4 

30 

9  43  18.55 

0.424 

15  10  40.2 

58.44 

9.869  0314 

1087.1 

11.56 

11.90 

3  13.2 

lUlv      1 

9  47    3.50 

+  0.321 

+14  47  10.6 

-50.01 

9.864  2355 

-2000.5 

11.69 

12.03 

3  13.0 

2 

9  50  45.96 

■h9M7 , 

+14  23  27.8 

-50.55 

9.859  3855 

\-20&2.^ 

V  \\.«v 

VV1\^ 

\^\I.^ 
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GREENWICH  MEAK  TIME. 


Date. 

Apparent 
Ascension. 

Var.per 
Hoor. 

Apparent 
Declinatiop. 

Var.per 
Hoar. 

Lqnrltlunof 

I>J8tance 
from  Earth. 

Var.per 
Hoar. 

Seml- 

dlam» 

eter. 

Hot. 

Panil. 

lax. 

Transit. 

of 

Greon« 

Noon, 

Noon. 

Noon. 

Noon. 

Notvn. 

^OOII. 

Noon. 

Noon. 

wkh. 

h    m       s 

8 

•     t      tt 

n 

tr 

ft 

h     m 

July    1 

9  47    3.50 

+9.321 

+14  47  10.6 

-^.01 

9.864  2365 

-2009.5 

11.69 

12.03 

3  13.0 

2 

9  50  45.96 

9.317 

14  23  27.8 

59  J» 

9.859  3855 

2032.2 

11.81 

12.16 

3  12.8 

3 

9  54  25.90 

9.111 

13  59  32.5 

60.05 

9.854  4807 

2055.1 

11.96 

12,30 

3  12.5 

4 

9  58    3.28 

9.004 

13  35  26.6 

60a»2 

9.849  5207 

2078.2 

12.09 

12.44 

3  12.2 

5 

10    1  38.08 

8.S96 

13  11    7.9 

60.95 

9.844  5061 

2101.5 

12.23 

12.59 

8  11.8 

6 

10    5  10.26 

+8.786 

+12  46  40.2 

-61.35 

9.839  4333 

-2125.0 

12.38 

12.74 

8  11.4 

7 

10    8  39.78 

8.675 

12  22    3.4 

61.71 

9.834  3060 

2148.6 

12.62 

12.89 

8  11.0 

8 

10  12    6.61 

8.661 

11  57  18.3 

62.04 

9.829  1197 

2172.4 

12.67 

13.04 

3  10.5 

9 

10  15  30.71 

8.447 

11  32  25.7 

62.34 

9.823  8772 

2196.4 

12.83 

13.20 

3    9.9 

10 

10  18  52.04 

8.331 

11    7  26.4 

62.60 

9.818  6770 

2220.5 

12.98 

13.36 

3    9.8 

11 

10  22  10.57 

+8.213 

+10  42  21.3 

H{2.82 

9.813  2188 

-2244.7 

13.15 

13.63 

3    8.7 

12 

10  25  26.25 

8.098 

10  17  11.3 

63.02 

9.807  8025 

2269.0 

13.31 

13.70 

3    8.0 

13 

10  28  39.03 

7.972 

9  51  57.1 

63.16 

9.802  3277 

2293.4 

13.48 

13.87 

3    7.8 

14 

10  31  48.88 

7.849 

9  26  39.7 

63.28 

9.796  7943 

2317.8 

13.66 

14.06 

3    6.5 

15 

10  34  55.74 

7.723 

9    1  19.7 

63.37 

9.791  2020 

2342.4 

13.83 

14.23 

3    5.7 

16 

10  37  59.56 

+7.596 

+  8  35  58.2 

-63.42 

9.785  5606 

-2367.1 

14.01 

14.42 

3    4.8 

17 

10  41    0.28 

7.465 

8  10  35.9 

63.43 

9.779  8400 

2391.8 

14.20 

14.61 

3    3.8 

18 

10  43  57.86 

7.333 

7  45  13.8 

63.41 

9.774  0700 

2416.6 

14.39 

14.81 

3    2.8 

19 

10  46  52.23 

7.198 

7  19  52.7 

63.35 

9.768  2404 

2441.5 

14.68 

16.01 

3    1.8 

20 

10  49  43.32 

7.060 

6  54  33.4 

63.25 

9.762  3510 

2466.4 

14.78 

15.21 

3    0.7 

21 

10  52  31.08 

+6.919 

+  6  29  17.0 

-63.11 

9.756  4018 

-2491.3 

14.98 

15.42 

2  59.6 

22 

10  55  15.42 

6.776 

6    4    4.3 

62.94 

9.750  3925 

2516.4 

15.19 

15.63 

2  58.4 

23 

10  57  56.27 

6.628 

5  38  56.4 

62.72 

9.744  3230 

2541.5 

15.40 

15.85 

2  57.1 

24 

11    0  33.53 

6.477 

5  13  54.2 

62.46 

9.738  1932 

2566.6 

15.62 

16.08 

2  65.8 

25 

11    3    7.12 

6.322 

4  48  58.8 

62.15 

9.732  0033 

2591.7 

15.85 

16.31 

2  54.4 

26 

11    6  36.93 

+6.162 

+  4  24  11.2 

-61.80 

9.725  7533 

-2616.7 

16.08 

16.55 

2  62.9 

27 

11    8    2.86 

5.998 

3  59  32.6 

61.41 

9.719  4435 

2641.5 

16.31 

16.79 

2  51.4 

28 

11  10  24.77 

5.828 

3  35    4.1 

60.96 

9.713  0744 

2666.1 

16.66 

17.04 

2  49-8 

29 

11  12  42.55 

5.653 

3  10  47.0 

60.46 

9.706  6467 

2690.3 

16.80 

17.29 

2  48.1 

30 

11  14  56.07 

5.472 

2  46  42.5 

50.91 

9.700  1613 

2714.1 

17.05 

17.55 

2  46.4 

31 

11  17    5.18 

+5.286 

+  2  22  51.9 

-59.30 

9.693  6194 

-2737.3 

17.31 

17.82 

2  44.6 

Aug.    1 

11  19    9.75 

5.094 

1  59  16.4 

58.64 

9.687  0226 

2759.9 

17.58 

18.09 

2  42.7 

2 

11  21    9.62 

4.894 

1  36  67.6 

57.92 

9.680  3725 

2781.7 

17.85 

18.37 

2  40.8 

3 

11  23    4.63 

4.688 

1  12  56.5 

57.15 

9.673  6712 

2802.6 

18.13 

18.66 

2  38.8 

4 

11  24  54.61 

4.476 

0  50  14.9 

56.31 

9.666  9210 

2822.4 

18.41 

18.95 

2  36.7 

5 

11  26  39.40 

+4 .256 

+  0  27  64.2 

-.65.40 

9.660  1247 

-2841.0 

18.70 

19.25 

2  34.5 

6 

11  28  18.83 

4.029 

+  0    5  56.0 

54.43 

9.653  2855 

2858.2 

18.99 

19.55 

2  32.2 

7 

11  29  52.72 

3.794 

-  0  15  38.1 

53.40 

9.646  4068 

2873.8 

19.30 

19.86 

2  29.8 

8 

11  31  20.87 

3.551 

0  36  46.4 

52.29 

9.639  4926 

2887.7 

19.61 

20.18 

2  27.3 

9 

11  32  43.11 

3.301 

0  57  27.2 

51.10 

9.632  5475 

2899.6 

19.93 

20.51 

2  24.7 

10 

11  33  59.25 

+3.043 

-  1  17  38.6 

-49.84 

9.626  5764 

-2909.3 

20.25 

20.84 

2  22.0 

11 

11  35    9.09 

2.776 

1  37  18.8 

48.50 

9.618  5847 

2916.7 

20.58 

21.18 

2  19.2 

12 

11  36  12.44 

2.502 

1  56  25.8 

47.08 

9.611  5786 

2921.3 

20.91 

21.52 

2  16.3 

13 

11  37    9.12 

2.220 

2  14  67.5 

45.56 

9.604  5648 

2923.0 

21.25 

21.87 

2  13.4 

14 

11  37  58.94 

1.930 

2  32  52.0 

43.97 

9.597  6506 

2921.6 

21.60 

22.23 

2  10.3 

15 

11  38  41.71 

+1.633 

-  2  50    7.1 

-42.28 

9.590  6437 

-2916.9 

21.96 

22.59 

2    7.0 

16 

11  39  17.25 

+1408 

-  8    6  40.6 

-40.50 

9.683  6526 

-2908.4 

22.31 

22.96 

2    3.7 
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Date. 

Asoenaioii. 

Var.per 
Hoar. 

Apparent 
Declination. 

Var.per 
Hour. 

Lanrithmof 

Distance 
from£arth. 

Var.per 
Hoar. 

Bemf- 

diam- 

eter. 

Hor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Orw»n- 

Noofit 

JVbofi. 

JVboii* 

Abon. 

JVboii. 

iViMMI. 

Noon, 

Aioon. 

wich. 

h   m       8 

8 

•     /       tf 

// 

II 

II 

h      m 

Oct    1 

10  41  18.60 

--0.344 

+1  24  59.5 

+^4.74 

9.512  3646 

+2441.8 

26.28 

27.05 

22    0.9 

2 

10  41  14.92 

•M).037 

1  38  30.8 

32.85 

9.518  3048 

2507.1 

25.92 

26.68 

21  57.1 

3 

10  41  20.35 

0.416 

1  51  15.7 

30.88 

9.524  3930 

2565.2 

25.56 

26.31 

21  53.4 

4 

10  41  34.78 

0.787 

2    3  12.4 

28.84 

9.530  6121 

2616.3 

25.19 

25.93 

21  49.8 

5 

10  41  58.07 

1.163 

2  14  19.6 

26.74 

9.536  9462 

2661.0 

24.83 

26.56 

21  46.4 

6 

10  42  30.06 

+1.612 

+2  24  36.0 

+24.61 

9.543  3799 

+2609.4 

24.46 

25.18 

21  43.1 

7 

10  43  10.57 

1.863 

2  34    0.8 

22.44 

9.549  8987 

2731.9 

24.11 

24.81 

21  40.0 

8 

10  43  59.43 

2.207 

2  42  33.1 

20.25 

9.556  4888 

2758.9 

23.74 

24.43 

21  37.0 

9 

10  44  56.43 

2.641 

2  50  12.5 

18.04 

9.563  1373 

2780.7 

23.38 

24.06 

21  34.1 

10 

10  46    1.33 

2.866 

2  56  58.8 

15.82 

9.569  8322 

2797.6 

23.02 

23.69 

21  31.4 

11 

10  47  13.93 

+3.182 

+3    2  51.9 

+13.60 

9.576  5622 

+2810.1 

22.67 

23.33 

21  28.8 

12 

10  48  33.98 

3.488 

3    7  51.8 

11.39 

9.583  3171 

2818.3 

22.32 

22.97 

21  26.3 

13 

10  50    1.26 

3.783 

3  11  58.8 

9.19 

9.590  0870 

2822.6 

21.97 

22.61 

21  23.9 

14 

10  51  35.50 

4.068 

3  15  13.3 

7.02 

9.596  8629 

2823.4 

21.63 

22.26 

21  21.6 

15 

10  53  16.45 

4.343 

3  17  35.9 

4.87 

9.603  6366 

2820.9 

21.30 

21.92 

21  19.6 

16 

10  55    3.87 

+4.607 

+3  19    7.1 

+  2.74 

9.610  4010 

+2815.6 

20.97 

21.58 

21  17.4 

17 

10  56  57.50 

4.861 

3  19  47.7 

+  0.65 

9.617  1495 

2807.7 

20.65 

21.25 

21  15.5 

18 

10  58  57.10 

6.104 

3  19  38.5 

-  1.41 

9.623  8763 

2797.6 

20.33 

20.92 

21  13.6 

19 

11    1    2.42 

5.338 

3  18  40.2 

3.44 

9.630  5761 

2785.3 

20.01 

20.60 

21  11.8 

20 

11    3  13.23 

5.562 

3  16  53.8 

5.42 

9.637  2442 

2771.3 

19.71 

20.29 

21  10.1 

21 

11    5  29.30 

+5.776 

+3  14  20.2 

-  7.37 

9.643  8771 

+2755.7 

19.41 

19.98 

21    8.5 

22 

11    7  50.40 

5.981 

3  11    0.2 

9.28 

9.650  4704 

2738.6 

19.12 

19.68 

21    7.0 

23 

11  10  16.33 

6.178 

3    6  54.9 

11.15 

9.657  0216 

2720.4 

18.83 

19.38 

21    5.6 

24 

11  12  46.87 

6.366 

3    2    5.2 

12.98 

9.663  5279 

2701.3 

18.56 

19.10 

21    4.2 

25 

11  15  21.82 

6.546 

2  56  32.1 

14.77 

9.669  9871 

2681.2 

18.28 

18.81 

21    2.9 

26 

11  18    1.00 

+6.718 

+2  50  16.6 

-16.52 

9.676  3971 

+2660.3 

18.01 

18.54 

21    1.7 

27 

11  20  44.23 

6.883 

2  43  19.6 

18.22 

9.682  7562 

2638.8 

17.75 

18.27 

21    0.6 

28 

11  23  31.35 

7.042 

2  35  42.2 

19.89 

9.689  0628 

2616.7 

17.50 

18.01 

20  59.4 

29 

11  26  22.18 

7.193 

2  27  25.3 

21.52 

9.695  3160 

2594.2 

17.25 

17.75 

20  58.4 

30 

11  29  16.57 

7.338 

2  18  29.8 

23.10 

9.701  5146 

2571.3 

17.00 

17.50 

20  57.4 

31 

11  32  14.38 

+7.478 

+2    8  56.8 

-24.64 

9.707  6579 

+2548.1 

16.76 

17.25 

20  56.5 

Nov.    1 

11  35  15.46 

7.611 

1  58  47.3 

26.14 

9.713  7451 

2524.6 

16.53 

17.01 

20  55.6 

2 

11  38  19.68 

7.740 

1  48    2.2 

27.61 

9.719  7757 

2500.9 

16.30 

16.78 

20  64.8 

3 

11  41  26.92 

7.863 

1  36  42.5 

29.03 

9.725  7494 

2477.1 

16.08 

16.55 

20  64.0 

4 

11  44  37.07 

7.982 

1  24  49.0 

30.42 

9.731  6658 

2453.2 

15.86 

16.32 

20  63.3 

5 

11  47  50.01 

+8.096 

+1  12  22.8 

-31.76 

9.737  5246 

+2429.2 

15.65 

16.11 

20  52.6 

6 

11  51    5.65 

8.207 

0  59  24.7 

33.07 

9.743  3258 

2406.1 

15.44 

15.89 

20  51.9 

7 

11  54  23.89 

8.313 

0  45  55.9 

34.33 

9.749  0690 

2380.9 

15.23 

15.68 

20  51.3 

8 

11  57  44.64 

8.415 

0  31  57.2 

35.55 

9.754  7541 

2356.7 

15.04 

15.48 

20  50.8 

9 

12    1    7.80 

8.515 

0  17  29.8 

36.73 

9.760  3809 

2332.3 

14.85 

15.28 

20  60.3 

10 

12    4  33.31 

+8.610 

•f  0    2  34.4 

-37.88 

9.765  9492 

+2308.0 

14.65 

15.08 

20  49.8 

11 

12    8    1.07 

8.708 

-0  12  48.0 

38.98 

9.771  4591 

2283.6 

14.47 

14.89 

20  49.3 

12 

12  11  31.02 

8.792 

0  28  36.2 

40.03 

9.776  9105 

2259.3 

14.29 

14.71 

20  48.9 

13 

12  15    3.06 

8.878 

0  44  49.2 

41.05 

9.782  3036 

2234.9 

14.12 

14.53 

20  48.5 

14 

12  18  37.14 

8.961 

1    1  26.1 

42.02 

9.787  6383 

2210.7 

13.94 

14.35 

20  48.2 

15 

12  22  13.18 

+9iM2 

-1  18  25.9 

-42.95 

9.792  9151 

+2186.6 

13.78 

14.18 

20  47.9 

jet 

12  25  61.12  1 

-1  35  47.6 

-43.85 

9.798  1343 

+2162.7 

13.61 

14.01 

20  47.6 
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GREENWICH  MEAN  TIME. 


Date. 

Var.per 
Hoar. 

Apparent 
Declination. 

Var.per 
Hoar. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Somi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Qrorn- 

Noon. 

JV<NNI« 

HboHm 

IfOOH, 

Nwn. 

Nova. 

JVbofi. 

iVoon. 

wich. 

h   m      i 

8 

'  •       t        $f 

II 

// 

tt 

h     m 

ov.  16 

12  25  51.12 

+  9.iao 

-  1  35  47.6 

-43.85 

9.798  1343 

+2162.7 

13.61 

14.01 

20  47.6 

17 

12  29  30.90 

9.195 

1  53  30.2 

44.69 

9.803  2963 

2139.0 

13.45 

13.84 

20  47.3 

18 

12  33  12.46 

9.268 

2  11  32.5 

45.50 

9.808  4016 

2115.5 

13.29 

13.68 

20  47.1 

19 

12  36  55.74 

9.399 

2  29  53.7 

46.27 

9.813  4507 

2002.2 

13.14 

13.52 

20  46.9 

20 

12  40  40.71 

9.406 

2  48  32.9 

46.99 

9.818  4443 

2069.2 

12.99 

13.37 

20  46.7 

21 

12  44  27.31 

+  9.475 

-  3    7  29.0 

-47.68 

9.823  3829 

+2(M6.4 

12.84 

13.22 

20  46.6 

22 

12  48  15.51 

9.541 

3  26  41.0 

48.32 

9.828  2671 

2023.9 

12.70 

13.07 

20  46.5 

23 

12  52    5.27 

9.606 

3  46    8.0 

48.93 

9.833  0978 

2001.7 

12.55 

12.92 

20  46.4 

24 

12  55  56.56 

9.660 

4    5  49.1 

49.49 

9.837  8757 

1979.9 

12.42 

12.78 

20  46.3 

25 

12  59  49.35 

9.730 

4  25  43.3 

50.02 

9.842  6015 

1958.3 

12.28 

12.64 

20  46.3 

26 

13    3  43.61 

+  9.791 

-  4  45  49.6 

-50.50 

9.847  2760 

+1937.1 

12.15 

12.51 

20  46.3 

27 

13    7  39.33 

9.851 

5    6    7.2 

50.95 

9.851  8999 

1916.2 

12.03 

12.38 

20  46.3 

28 

13  11  36.47 

9.910 

5  26  35.1 

51.37 

9.856  4738 

1895.5 

11.90 

12.25 

20  46.3 

29 

13  15  35.03 

9.969 

5  47  12.5 

51.74 

9.860  9986 

1875.2 

11.77 

12.12 

20  46.3 

30 

13  19  34.99 

10.027 

6    7  68.3 

52.07 

9.865  4748 

1855.1 

11.66 

12.00 

20  46.4 

•ec.    1 

13  23  36.34 

+10.085 

-  6  28  51.8  , 

-52.37 

9.869  9032 

+1835.3 

11.53 

11.87 

20  46.5 

2 

13  27  39.07 

10.143 

6  49  51.9 

52.63 

9.874  2846 

1815.8 

11.42 

11.75 

20  46.6 

3 

13  31  43.18 

10.200 

7  10  57.9 

52.86 

9.878  6195 

1796.7 

11.31 

11.64 

20  46.8 

4 

13  35  48.66 

10.257 

7  32    8.8 

53.04 

9.882  9088 

1777.8 

11.19 

11.52 

20  47.0 

5 

13  39  55.52 

10.315 

7  63  23.7 

53.19 

9.887  1529 

1759.0 

11.09 

11.41 

20  47.2 

6 

13  44    3.76 

+10.372 

-  8  14  41.7 

-53.30 

9.891  3522 

+1740.4 

10.98 

11.30 

20  47.4 

7 

13  48  13.37 

10.429 

8  36    2.0 

53.38 

9.895  5072 

1722.1 

10.87 

11.19 

20  47.6 

8 

13  52  24.36 

10.487 

8  57  23.6 

53  .n 

9.899  6186 

1704.0 

10.78 

11.09 

20  47.9 

9 

13  66  36.74 

10.544 

9  18  45.6 

53.41 

9.903  6866 

lt)86.0 

10.67 

10.98 

20  48.2 

10 

14    0  50.49 

10.602 

9  40    7.2 

53.38 

9.907  7115 

1068.1 

10.57 

10.88 

20  48.5 

11 

14    5    6.62 

+10.659 

-10    1  27.3 

-53.30 

9.911  6937 

+1650.4 

10.47 

10.78 

20  48.8 

12 

14    9  22.14 

10.717 

10  22  45.1 

53.18 

9.915  6335 

1632.8 

10.39 

10.69 

20  49.1 

13 

14  13  40.04 

10.774 

10  43  59.6 

53.03 

9.919  5314 

1615.5 

10.29 

10.59 

20  49.5 

14 

14  17  59.31 

10.832 

11    5  10.0 

52.83 

9.923  3878 

159S.2 

10.20 

10.60 

20  49.9 

15 

14  22  19.96 

10.889 

11  26  15.2 

52.60 

9.927  2031 

1581.2 

10.11 

10.41 

20  50.3 

16 

14  26  41.98 

+10.946 

-11  47  14.4 

-52.33 

9.930  9777 

+1564.4 

10.03 

10.32 

20  50.8 

17 

14  31    5.37 

11.003 

12    8    6.6 

52.02 

9.934  7123- 

1547.8 

9.94 

10.23 

20  51.3 

18 

14  35  30.13 

11.060 

12  28  51.0 

51.67 

9.938  4072 

1531.4 

9.85 

10.14 

20  51.8 

19 

14  39  56.26 

11.117 

12  49  26.6 

51.29 

9.942  0G31 

1515.2 

9.77 

10.06 

20  62.3 

20 

14  44  23.76 

11.174 

13    9  52.6 

50.87 

9.945  6805 

1499.3 

9.69 

9.97 

20  52.8 

21 

14  48  52.61 

+11.231 

-13  30    8.1 

-^.41 

9.949  2598 

+14.S3.5 

9.61 

9.89 

20  63.3 

22 

14  53  22.84 

11.288 

13  50  12.1 

49.92 

9.952  8017 

146H.1 

9.53 

9.81 

20  63.9 

23 

14  57  54.43 

11.345 

14  10    3.8 

49.39 

9.956  30G6 

1452.7 

9.45 

9.73 

20  64.5 

24 

15    2  27.38 

11.402 

14  29  42.4 

48.82 

9.959  7750 

1437.7 

9.38 

9.65 

20  55.1 

25 

15    7    1.70 

11.458 

14  49    6.9 

48.22 

9.963  2077 

1422.9 

9.31 

9.58 

20  55.8 

26 

15  11  37.37 

+11.515 

-15    8  16.5 

-47.58 

9.966  6050 

+14aS.3 

9.23 

9.50 

20  56.5 

27 

15  16  14.40 

11.571 

15  27  10.3 

46.90 

9.969  9677 

1394.0 

9.16 

9.43 

20  57.2 

28 

15  20  52.78 

11.628 

15  45  47.5 

46.19 

9.973  2962 

1379.9 

9.09 

9.36 

20  57.9 

29 

15  25  32.52 

11.684 

16    4    7.3 

45.45 

9.976  5912 

1366.0 

9.03 

9.29 

20  58.6 

30 

16  30  13.61 

11.740 

16  22    8.8 

44.67 

9.979  8531 

1352.3 

8.96 

9.22 

20  69.4 

31 

16  34  66.04 

+11.796 

-16  39  51.2 

-43.86 

9.983  0824 

+1338  .S 

L   ^.V^W   ^f) 

32 

16  39  39.82 

+11.862 

"16  57  13.7  , 

-13.01 

9.986  2797 

\+\^».% 

\  ^.vs^ 

ATl   ^ 
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FOE  GREENWICH  MEAN  NOON. 


HeUooentrio 

D«to. 

Mean  Equinox 
of  Date. 

Var.per 
Day. 

Radnction 
to  Orbit. 

HeUooentrio 
Latitude. 

Var.per 
Day. 

Lonrithmof 
Ratfins  Veetor. 

Var.per 
Day. 

•     /      // 

•    /     // 

/      // 

•     /      // 

/     // 

pr.         1 

85  26  49.3 

1  86  64.6 

+0  59.0 

+0  33  37.3 

+6  40.1 

9.857  2161 

-587 

3 

88  40  42.0 

1  86  68.1 

1  17.8 

0  44  54.0 

6  »Ji 

9.857  1022 

552 

5 

91  54  41.7 

1  87    1.6 

1  35.8 

0  56    2.5 

6  81.8 

9.856  9954 

516 

7 

95    8  48.1 

1  87    4.9 

1  52.5 

1    7    0.6 

6  26.1 

9.856  8959 

479 

9 

98  23    1.1 

1  87    8.1 

2    7.8 

1  17  46.2 

6  19.8 

9.856  8041 

439 

11 

101  37  20.5 

1  87  11.2 

+2  21.4 

+1  28  17.1 

•i-6  11.6 

9.856  7204 

-398 

IS 

104  51  45.9 

1  87  14.3 

2  33.3 

1  38  31.4 

6    2.6 

9.856  6449 

356 

15 

108    6  17.2 

1  87  17.0 

2  43.2 

1  48  26.9 

4  62.8 

9.856  5779 

313 

17 

111  20  53.8 

1  87  19.6 

2  51.0 

1  58    1.8 

4  42jS 

9.856  5197 

269 

19 

114  35  85.6 

1  87  22.1 

2  56.6 

2    7  14.1 

4  80.2 

9.856  4705 

223 

21 

117  50  22.0 

1  87  24.8 

+3    0.0 

+2  16    2.1 

+4  17.6 

9.856  4304 

-178 

23 

121    5  12.7 

1  87  26.8 

3    1.0 

2  24  24.0 

4    4.2 

9.856  3995 

131 

25 

124  20    7.0 

1  87  28.0 

2  59.7 

2  32  18.2 

8  49.9 

9.856  3779 

84 

27 

127  35    4.6 

1  87  29.6 

2  56.2 

2  39  43.1 

8  84.9 

9.856  3658 

-37 

29 

130  50    4.9 

1  87  80.7 

2  50.3 

2  46  37.2 

8  19.1 

9.856  3631 

+  10 

!ay         1 

134    5    7.2 

1  87  81.6 

+2  42.3 

+2  52  59.1 

•f8    2.8 

9.856  3699 

•I-  68 

3 

137  20  11.0 

1  87  82.2 

2  32.2  . 

2  58  47.8 

2  46.8 

9.856  3862 

106 

5 

140  35  15.7 

1  87  82.4 

2  20.1 

3    4    1.9 

2  28.2 

9.856  4118 

151 

7 

143  50  20.4 

1  87  82.3 

2    6.2 

3    8  40.5 

2  10.8 

9.856  4467 

198 

9 

147    5  24.7 

1  87  81.9 

150.7 

3  12  42.7 

1  61.8 

9.856  4908 

243 

11 

150  20  27.8 

1  87  31.1 

+133.8 

+3  16    7.6 

+1  83a 

9.856  5439 

-i-288 

13 

153  35  29.0 

1  37  80  U) 

1  15.7 

3  18  54.8 

1  14.0 

9.856  6059 

332 

15 

156  50  27.5 

1  87  28.6 

0  56.6 

3  21    3.6 

0  64.8 

9.856  6765 

374 

17 

160    5  22.8 

1  87  36.7 

0  36.8 

3  22  33.7 

0  36.8 

9.856  7556 

416 

19 

163  20  14.0 

1  87  24.6 

+0  16.5 

3  23  24.8 

+0  15.8 

9.856  8428 

456 

21 

166  35    0.6 

1  87  22.0 

-0    4.0 

+3  23  36.8 

-0    8.8 

9.856  9378 

+496 

23 

169  49  41.8 

1  37  19.1 

0  24.4 

3  23    9.7 

0  23.8 

9.857  0405 

533 

25 

173    4  16.9 

1  87  16.0 

0  44.5 

3  22    3.7 

0  42.7 

9.857  1503 

567 

27 

176  18  45.4 

1  87  12.6 

1    4.0 

3  20  19.0 

1    2.0 

9.857  2670 

600 

29 

179  33    6.6 

1  87    8.7 

122.7 

3  17  56.0 

1  21.0 

9.857  3901 

631 

31 

182  47  20.0 

1  87    4.7 

-140.3 

+3  14  55.2 

-1  89.7 

9.857  5193 

+661 

one        2 

186    1  25.1 

1  87    0^ 

1  56.6 

3  11  17.4 

1  68a 

9.857  6542 

688 

4 

189  15  21.3 

1  86  65.8 

2  11.5 

3    7    3.2 

2  16.0 

9.857  7943 

713 

6 

192  29    8.1 

1  86  61.0 

2  24.6 

8    2  13.6 

2  83.6 

9.857  9391 

736 

8 

195  42  45.3 

1  86  46.1 

2  35.9 

2  56  49.6 

2  60.4 

9.858  0882 

756 

10 

198  56  12.4 

1  86  41.0 

-2  45.3 

+2  50  52.3 

-8    6.8 

9.858  2411 

+778 

12 

202    9  29.2 

1  86  86.7 

2  52.5 

2  44  22.9 

8  22.6 

9.858  3974 

789 

14 

205  22  85.3 

1  86  80.4 

2  57.6 

2  37  22.6 

8  87.6 

9.858  5564 

801 

16 

208  35  80.7 

1  86  26i) 

3    0.4 

2  29  53.0 

8  61.9 

9.858  7178 

812 

18 

211  48  15.2 

1  86  19.6 

3    1.0 

2  21  55.5 

4    6.6 

9.858  8810 

820 

20 

215    0  48.7 

1  86  14.0 

-2  59.2 

+2  13  31.6 

-4  18.2 

9.859  0455 

+826 

22 

218  13  11.2 

1  86    8.6 

2  55.3 

2    4  43.1 

4  80.2 

9.859  2108 

827 

24 

221  25  22.7 

1  86    8X) 

2  49.1 

1  55  81.5 

4  41J 

9.859  3763 

827 

26 

224  87  23.3 

1  86  67.6 

2  40.9 

1  45  58.8 

4  61.4 

9.859  5415 

826 

28 

227  49  13.1 

1  86  62.8 

2  80.6 

1  36    6.7 

6    0.6 

9.859  7060 

sao 

30 

231    0  52.4 

1  86  47.1 

-2  18.5 

+1  25  57.2 

-6    8.8 

9.859  8692 

\  ^«wa 

uly         2 

234  12  21.4 

1  86  42.0 

-2    4.7 

+1  15  82A 

1     -%  \«.\ 

V^.*»^^»;il^ 

160  VENUS,  1919. 

FOK  GREENWICH  MEAN  NOON. 


VENUS,  1919. 


161 


FOR  GREENWICH  MEAN  NOON 


Data. 

Heliooentrio 

Lonc^tude, 

Mean  Eqniziox 

olDato. 

Var.ptf 
Day. 

Redaction 
to  Orbit. 

Heliooentrio 
Latitude. 

Var.per 
Day. 

Logarithm  of 
Radius  Vector. 

Var.per 
Day. 

•       t        n 

•     /      // 

/       // 

•      /      // 

/      // 

2 

20    7  27.1 

1  35  44.6 

-2  48.2 

-2  48  32.3 

+8  10.9 

9.860  3497 

-771 

4 

23  18  59.3 

1  36  47.6 

2  54.6 

2  41  54.9 

8  36.4 

9.860  1939 

786 

6 

26  30  37.7 

1  35  50.8 

2  58.8 

2  34  47.2 

8  41.8 

9.860  0353 

799 

8 

29  42  22.4 

1  85  53.9 

3    0.8 

2  27  10.8 

8  55.5 

9.859  8745 

809 

10 

32  54  13.3 

1  35  57.1 

3    0.6 

2  19    5.6 

4    9^ 

9.859  7119 

817 

12 

36    6  10.7 

1  36    0.8 

-2  58.1 

-2  10  34.6 

•M  31.9 

9.859  5480 

-833 

14 

39  18  14.5 

1  86    8.6 

2  53.4 

2    1  38.7 

4  83.9 

9.859  3833 

834 

16 

42  30  25.0 

1  86    6.9 

2  46.6 

1  52  19.7 

4  45.0 

9.859  2184 

824 

18 

45  42  42.1 

1  86  10.3 

2  37.6 

1  42  39.1 

4  55.4 

9.859  0537 

822 

20 

48  55    5.9 

1  86  13.6 

2  26.7 

1  32  38.9 

5    4.7 

9.858  8898 

817 

22 

52    7  36.7 

1  86  17.1 

-2  13.9 

-1  22  20.8 

+5  13.3 

9.858  7272 

-809 

24 

55  20  14.3 

1  86  ao.5 

1  59.4 

1  11  46.8 

5  30.7 

9.858  5663 

799 

26 

58  32  58.9 

1  86  34.1 

1  43.4 

1    0  58.7 

5  37.3 

9.858  4077 

786 

28 

61  45  50.6 

1  86  37.6 

126.1 

0  49  58.7 

5  83:6 

9.858  2520 

771 

30 

64  58  49.4 

1  86  81.3 

1    7.7 

0  38  48.8 

5  37.1 

9.858  0995 

753 

r.          1 

68  11  55.4 

1  86  84.8 

-0  48.5 

-0  27  31.0 

+5  40.5 

9.857  9506 

-733 

3 

71  25    8.6 

1  86  88.4 

0  28.6 

0  16    7.6 

5  43.8 

9.857  8064 

711 

5 

74  88  29.1 

1  86  43.1 

-0    8.3 

-0    4  40.7 

5  444) 

9.857  6667 

686 

7 

77  51  56.8 

1  86  45.6 

+0  12.1 

+0    6  47.6 

5  44.1 

9.857  5322 

659 

9 

81    5  31.6 

1  86  49.3 

0  32.3 

0  18  14.9 

5  43.1 

9.857  4033 

630 

11 

84  19  13.6 

1  36  62.8 

+0  52.1 

+0  29  39.2 

-1-5  41.0 

9.857  2805 

sm 

13 

87  33    2.7 

1  36  56.3 

1  11.3 

0  40  58.2 

5  37.8 

9.857  1640 

566 

15 

90  46  58.8 

1  36  50.8 

129.6 

0  52    9.8 

5  33.6 

9.857  0544 

530 

17 

94    1    1.7 

1  37    3.1 

1  46.8 

1    3  11.7 

5  38.3 

9.856  9520 

494 

19 

97  15  11.2 

1  37    6.4 

2    2.6 

1  14    1.8 

5  31.8 

9.856  8571 

455 

21 

100  29  27.2 

1  37    9.5 

+2  16.8 

•  +1  24  38.1 

+5  14.3 

9.856  7701 

-«15 

23 

103  43  49.3 

1  37  12.6 

2  29.3 

1  34  58.3 

5    5.8 

9.856  6911 

374 

25 

106  58  17.5 

1  37  15.5 

2  39.9 

1  45    0.6 

4  56.3 

9.856  6205 

333 

27 

110  12  51.2 

1  37  18.3 

2  48.5 

1  54  42.9 

4  45.8 

9.856  5585 

388 

29 

113  27  30.2 

1  37  30.8 

2  54.9 

2    4    3.3 

4  84.4 

9.856  5054 

343 

:.          1 

116  42  14.1 

1  37  23.1 

+2  59.1 

+2  12  59.9 

+4  32.1 

9.856  4612 

-198 

3 

119  57    2.3 

1  37  35J2 

3    0.9 

2  21  31.2 

4    9.0 

9.856  4262 

153 

5 

123  11  54.6 

1  37  27.0 

3    0.5 

2  29  35.2 

8  55.0 

9.856  4004 

106 

7 

126  26  50.3 

1  37  28.6 

2  57.7 

2  37  10.5 

8  40.3 

9.856  3840 

59 

9 

129  41  48.9 

1  37  29.9 

2  52.6 

2  44  15.5 

8  34.8 

9.856  3769 

-13 

11 

132  56  49.8 

1  37  31.0 

+2  45.3 

+2  50  48.9 

•f8    8.6 

9.856  3793 

+  86 

13 

136  11  52.5 

1  37  31.7 

2  35.9 

2  56  49.3 

3  51.8 

9.856  3911 

83 

15 

139  26  56.3 

1  37  82.1 

2  24.5 

3    2  15.6 

3  84.5 

9.856  4122 

129 

17 

142  42    0.6 

1  37  82.2 

2  11.3 

3    7    6.8 

3  16.6 

9.856  4427 

176 

19 

145  57    4.7 

1  87  31.9 

1  56.3 

3  11  21.8 

1  58.4 

9.856  4824 

221 

21 

149  12    7.8 

1  37  81.3 

+1  39.9 

+3  15    0.0 

-H  39.7 

9.856  5311 

-1-266 

23 

152  27    9.4 

1  87  30.8 

1  22.2 

3  18    0.5 

1  30.7 

9.856  5887 

810 

25 

155  42    8.7 

1  37  39.0 

1    3.4 

3  20  22.8 

1     1.5 

9.856  6550 

853 

27 

158  57    5.1 

1  87  27.3 

0  43.8 

3  22    6.5 

0  42.1 

9.856  7298 

895 

29 

162  11  57.7 

1  37  25.2 

0  23.7 

3  23  11.3 

0  22.6 

9.856  SVZa 

1 

I       VKSb 

31 

165  26  45.9 

1  87  22.9 
i  S7  20J  1 

+0    3.2 

+3  23  37.0 

\     -VO    ^A 

\  ^.^fefeV^^ 

A  -v^iv 

33 

168  41  29.1  i 

-0  17.2 

+3  23  23.6 

\     -^  V^A 

\  ^.^1  W2 

a^\    A*Vi 

6934**' 

^Ifiia — n 

162  MAES,  1919. 

MEAN  TmE. 


MARS,  1919.  163 

MEAN  TIME. 


164  MARS,  1919. 

BfEAN  TIME. 


MAES,  1919.  165 

MEAN  TOIE. 


lee  MASS,  1919. 

MEAN  TDIE. 


MAES,  1919.  167 

MEAN  TIME. 


168  MAB8,  1919. 

MEAN  TOSM. 


MAK8,  1919. 

MEAN  TIME. 


170 


MARS,  1919. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

HaUooentiio 

Loniltade, 

ICean  Bquinox 

of  Date. 

Var.per 
DayT 

Redaction 
to  Orbit. 

Hellooentrie 
Latitade. 

Var.per 
Day. 

Lonrithmof 
RaStaa  Vector. 

Var.per 
Day. 

•     /      // 

f      n 

// 

•     t     tt 

9t 

Jan.         1 

330    1  58.6 

88    4.0 

-20.3 

-1  48  56.0 

•I-14.2 

0.140  4578 

-318 

8 

331  18    9.0 

88    6.5 

22.5 

1  48  26.0 

16.8 

0.140  4032 

288 

5 

332  34  20.4 

88    ft.8 

24.7 

1  47  52.8 

17.4 

0.140  3667 

137 

7 

333  50  32.2 

88    6.0 

26.8 

1  47  16.5 

10.0 

0.140  3484 

-    46 

9 

335    6  44.2 

88    6.0 

28.8 

1  46  36.9 

90.6 

0.140  3483 

+    45 

U 

336  22  55.9 

88    6.7 

-30.8 

-1  45  54.3 

•t-22a 

0.140  3664 

+  136 

13 

337  39    7.0 

88    6.8 

32.7 

145    8.5 

28.7 

0.140  4027 

227 

15 

338  55  17.0 

88    4.7 

84.5 

1  44  19.7 

86.2 

0.140  4571 

317 

17 

340  11  25.7 

88    8.0 

86.3 

1  43  27.8 

96.7 

0.140  5296 

408 

19 

341  27  32.6 

88    2.0 

88.1 

142  32.8 

28.8 

0.140  6202 

408 

21 

342  43  37.3 

88    1.8 

-39.7 

-1  41  34.8 

•1-20.7 

0.140  7288 

+  688 

23 

343  59  39.5 

88    0.4 

41.3 

1  40  34.0 

81.2 

0.140  8553 

677 

25 

345  15  38.8 

87  68.8 

42.7 

1  39  30.2 

82.6 

0.140  9996 

766 

27 

346  31  34.7 

37  67.1 

44.1 

1  38  23.6 

84.0 

0.141 1617 

856 

29 

347  47  27.0 

87  66.2 

45.5 

1  37  14.1 

86.4 

0.141  3414 

042 

31 

349    3  15.2 

87  68.1 

-46.7 

-1  36    1.9 

+86.8 

0.141  5386 

+1020 

Feb.        2 

350  18  59.1 

87  60.8 

47.8 

1  34  46.9 

88.2 

0.141  7531 

1116 

4 

351  34  38.1 

87  4801 

48.8 

1  33  29.2 

80.6 

0.141  9848 

1201 

6 

352  50  12.1 

87  46.6 

49.8 

1  32    9.0 

40.8 

0.142  2336 

1286 

8 

354    5  40.5 

87  42.8 

50.6 

1  30  46.1 

42.1 

0.142  4993 

1870 

10 

355  21    3.2 

87  80.0 

-51.4 

-1  29  20.7 

+43.3 

0.142  7817 

+1453 

12 

356  36  19.8 

37  86.7 

52.0 

1  27  52.9 

44.6 

0.143  0806 

1535 

14 

357  51  29.8 

37  83.8 

52.6 

1  26  22.7 

45.7 

0.143  3958 

1617 

16 

359    6  33.0 

37  20.8 

53.0 

1  24  50.1 

46.0 

0.143  7272 

1607 

18 

0  21  29.1 

87  26.2 

53.4 

1  23  15.3 

48.0 

0.144  0744 

1775 

20 

1  36  17.8 

37  22.4 

-53.6 

-1  21  38.3 

+40.1 

0.144  4373 

+1853 

22 

2  50  58.7 

37  18.6 

53.7 

1  19  59.1 

50.1 

0.144  8155 

1029 

24 

4    5  31.6 

37  14.3 

53.8 

1  18  17.8 

51.2 

0.145  2090 

2005 

26 

5  19  56.0 

37  10.1 

53.7 

1  16  34.5 

52.2 

0.145  6174 

2079 

28 

6  34  11.9 

37    6.7 

53.6 

1  14  49.2 

53.1 

0.146  0404 

2151 

Mar.        2 

7  48  18.8 

37     1.2 

-53.3 

-1  13    2.1 

+54.0 

0.146  4778 

+2223 

4 

9    2  16.6 

36  66.5 

52.9 

1  11  13.2 

54.0 

0.146  9294 

2293 

6 

10  16    4.8 

36  51.7 

52.5 

1    9  22.5 

65.8 

0.147  3947 

2361 

8 

11  29  43.4 

36  46.8 

51.9 

1    7  30.2 

56.6 

0.147  8736 

2428 

10 

12  43  12.0 

36  41.8 

51.3 

1    5  36.2 

67.4 

0.148  3658 

2493 

12 

13  56  30.4 

36  36.6 

-50.5 

-1    3  40.8 

+58.1 

0.148  8708 

+2557 

14 

15    9  38.3 

36  31.3 

49.7 

1    1  43.9 

58.8 

0.149  3886 

2620 

16 

16  22  35.6 

36  25.9 

48.8 

0  59  45.6 

59.5 

0.149  9186 

2681 

18 

17  35  22.0 

36  20.4 

47.8 

0  57  45.9 

60.2 

0.150  4607 

2740 

20 

18  47  57.3 

36  14.9 

46.7 

0  55  45.0 

60.7 

0.151  0144 

2797 

22 

20    0  21.4 

30     9.2 

-45.5 

-0  53  43.0 

+61.3 

0.151  5795 

+2853 

24 

21  12  33.9 

36    3.4 

44.3 

0  51  39.8 

61.9 

0.152  1556 

2906 

26 

22  24  34.8 

35  57.5 

43.0 

0  49  35.6 

62.4 

0.152  7425 

2961 

28 

23  36  23.8 

35  51.5 

41.6 

0  47  30.4 

62.8 

0.153  3397 

3011 

80 

24  48    0.8 

35  45.5 

40.1 

0  45  24.4 

63.2 

0.153  9469 

3061 

Apr.         1 

25  59  25.7 

35  39.4 

-38.6 

-0  43  17.5 

+63.6 

0.154  5639 

+3109 

3 

27  10  38.3 

35  33.2 

-87.0 

-0  41    9.9 

+64.0 

0.155  1902 

+3155 

MAES,  1919. 

FOR  GREENWICH  MEAN  NOON. 
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Date. 

Heliooentiic 

Ixm^tude, 

ICeanEqulDOz 

of  Date. 

Var.per 
Di^. 

Redaction 
to  Orbit. 

Heilooentrio 
Latttade. 

Var.per 
Day. 

Locarithm  of 
Bai&sVeotor. 

Var.per 
Day. 

•     t      tt 

/     // 

// 

•     /      #/ 

// 

r.          1 

25  59  25.7 

86  89^ 

-88.6 

-0  43  17.5 

+68.6 

0.154  5639 

+8109 

3 

27  10  38.3 

86  88^ 

87.0 

0  41    9.9 

64.0 

0.155  1902 

8155 

5 

28  21  38.4 

85  96J» 

85.4 

0  39    1.7 

64.8 

0.155  8256 

8199 

7 

29  32  25.9 

85  304t 

83.7 

0  36  52.8 

6441 

0.156  4696 

8241 

9 

30  43    0.7 

85  14JI 

82.0 

0  34  43.3 

649 

0.157  1220 

8282 

11 

31  53  22.6 

85    7.7 

-30.2 

-0  32  33.4 

465.1 

0.157  7824 

+3822 

13 

33    3  31.6 

85    1.8 

28.3 

0  30  23.0 

65.8 

0.158  4505 

3359 

15 

34  13  27.6 

84  54.7 

26.4 

0  28  12.3 

65.4 

0.159  1259 

3395 

17 

35  23  10.4 

84  48.1 

24.5 

0  26    1.3 

65.6 

0.159  8083 

342^ 

19 

36  32  39.9 

84  41J» 

22.6 

0  23  50.0 

65.7 

0.160  4974 

3461 

21 

37  41  56.2 

84  84.8 

-20.6 

-0  21  38.6 

+65.7 

0.161 1927 

+3492 

23 

38  50  59.1 

84  28.1 

18.6 

0  19  27.1 

65.8 

0.161  8940 

8521 

25 

39  59  48.6 

84  21.4 

16.5 

0  17  15.6 

65.8 

0.162  6010 

3548 

27 

41    8  24.6 

84  14.6 

14.5 

0  15    4.0 

65.8 

0.163  3132 

8574 

29 

42  16  47.0 

84    7.8 

12.4 

0  12  52.6 

65.7 

0.164  0304 

8598 

y        1 

43  24  55.8 

84    \A 

-10.3 

-0  10  41.3 

+65.6 

0.164  7522 

+3620 

3 

44  32  51.0 

88  54.2 

8.2 

0    8  30.2 

65.5 

0.165  4784 

8641 

5 

45  40  32.6 

88  47.4 

6.1 

0    6  19.2 

65.4 

0.166  2086 

8660 

7 

46  48    0.4 

88  40.5 

4.0 

0    4    8.6 

65.2 

0.166  9424 

8678 

9 

47  55  14.6 

88  88.7 

-  1.9 

-0    1  58.4 

65.0 

0.167  6796 

8694 

11 

49    2  15.1 

88  26.8 

+  0.2 

+0    0  11.5 

+64.8 

0.168  4198 

+8706 

13 

50    9    1.9 

83  20.0 

2.3 

0    2  20.9 

64.6 

0.169  1627 

3721 

15 

51  15  35.0 

33  18.1 

4.4 

0    4  29.8 

64.3 

0.169  9080 

3732 

17 

52  21  54.4 

83    6.8 

6.4 

0    6  38.2 

64.1 

0.170  6554 

3742 

19 

53  28    0.1 

82  50.5 

8.5 

0    8  46.0 

63.8 

0.171  4047 

3750 

21 

54  33  52.2 

32  52.6 

+10.5 

+0  10  53.2 

+63.4 

0.172  1554 

+3757 

23 

55  39  30.6 

32  45.8 

12.5 

0  12  59.6 

63.1 

0.172  9074 

3763 

25 

56  44  55.4 

32  30.0 

14.5 

0  15    5.4 

62.7 

0.173  6603 

3766 

27 

.57  50    6.7 

32  82.2 

16.4 

0  17  10.4 

62.3 

0.174  4138 

3769 

29 

58  55    4.4 

32  25.5 

18.4 

0  19  14.6 

61.9 

0.175  1677 

3770 

31 

59  59  48.7 

32  18.8 

+20.3 

+0  21  17.9 

+61.4 

0.175  9217 

+3770 

le         2 

61    4  19.5 

32  12.0 

22.2 

0  23  20.4 

61.0 

0.176  6755 

3768 

4 

62    8  36.9 

32    5.4 

23.9 

0  25  22.0 

60.6 

0.177  4288 

3765 

6 

63  12  41.0 

31  58.7 

25.7 

0  27  22.6 

60.1 

0.178  1813 

3700 

8 

64  16  31.9 

31  52.1 

27.4 

0  29  22.2 

59.6 

0.178  9329 

3755 

10 

65  20    9.6 

31  45.5 

+29.1 

+0  31  20.8 

+59.1 

0.179  6832 

+3748 

12 

66  23  34.1 

31  39.0 

30.8 

0  33  18.4 

58.5 

0.180  4321 

3740 

•         14 

67  26  45.7 

31  32.5 

32.4 

0  35  14.9 

67.9 

0.181 1792 

3731 

16 

68  29  44.3 

31  26.1 

33.9 

0  37  10.2 

67.4 

0.181  9243 

3720 

18 

69  32  30.0 

31  19.6 

35.4 

0  39    4.5 

56.9 

0.182  6672 

3708 

20 

70  35    2.9 

31  13.3 

+36.9 

+0  40  57.6 

+56.2 

0.183  4076 

+3695 

22 

71  37  23.1 

31     6.9 

38.3 

0  42  49.4 

55.6 

0.184  1453 

3681 

24 

72  39  30.7 

31     0.7 

39.6 

0  44  40.1 

55.0 

0.184  8801 

3666 

26 

73  41  25.8 

30  54.5 

40.9 

0  46  29.4 

54.4 

0.185  6118 

3650 

28 

74  43    8.5 

30  48.3 

42.1 

0  48  17.6 

53.8 

0.186  3402 

3633 

30 

75  44  38.9 

30  42.1 

+43.3 

+0  50    4.4 

\       +W.S 

V^AfeVb 

ly       2 

76  45  57.0 

30  2lb.O 

+44.4 

+0  51  50.0 

A   VWUfc 
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MARS,  1919. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

HeUooentrio 

ICatn  Equinox 
of  Data. 

Var.per 
Day. 

Reduction 
to  Orbit. 

HeUocentrio 
Latliade. 

Var.per 
Day. 

Lonriihmof 
Rm^  Vector. 

Var.iMT 

•     t      ti 

*     // 

// 

•     t      00 

// 

July        2 

76  45  57.0 

80  86.0 

+44.4 

+0  51  50.0 

4^.5 

0.187  7860 

+85W 

4 

77  47    3.1 

80  80.0 

45.5 

0  53  34.2 

51.7 

0.188  5030 

8575 

6 

78  47  57.2 

80  24.1 

46.5 

0  55  17.0 

61.1 

0.189  2159 

3654 

8 

79  48  89.4 

30  18.2 

.     47.4 

0  56  58.5 

60.4 

0.189  9244 

8531 

10 

80  49    9.9 

80  12J} 

48.2 

0  58  38.6 

49.7 

0.190  6283 

3506 

12 

81  49  28.7 

80    6.6 

+49.0 

+1    0  17.2 

•M9.0 

0.191  3275 

+3484 

14 

82  49  86.0 

80    0.8 

49.8 

1    1  54.5 

48.8 

0.192  0218 

3459 

16 

83  49  31.8 

29  55.1 

50.5 

1    3  30.3 

47.6 

0.192  7110 

3483 

18 

84  49  16.4 

29  49J( 

51.1 

1    5    4.6 

46.8 

0.193  3949 

3406 

20 

85  48  49.8 

29  48.9 

51.6 

1    6  37.6 

46.1 

0.194  0734 

8378 

22 

86  48  12.1 

29  38.4 

+52.1 

+1    8    9.0 

445.4 

0.194  7462 

+3350 

24 

87  47  23.6 

29  88.0 

52.5 

1    9  38.9 

44.6 

0.195  4133 

3331 

26 

88  46  24.3 

29  27.7 

52.9 

1  11    7.8 

48.8 

0.196  0745 

3201 

28 

89  45  14.3 

29  22.4 

53.2 

1  12  34.2 

48d 

0.196  7296 

3260 

30 

90  43  53.8 

29  17.2 

53.4 

1  13  59.6 

42.8 

0.197  3785 

32a» 

Aug.         1 

91  42  23.0 

29  12.0 

+53.6 

+1  15  23.4 

•Ml  US 

0.198  0211 

48197 

3 

92  40  41.9 

29    6.9 

53.7 

1  16  45.6 

40.8 

0.198  6571 

8168 

5 

93  38  50.7 

29    1.9 

53.8 

1  18    6.4 

40.0 

0.199  2864 

8130 

7 

94  36  49.5 

28  56.9 

53.8 

1  19  25.5 

89.3 

0.199  9090 

8006 

9 

95  34  88.5 

28  52.1 

53.7 

1  20  43.1 

88.4 

0.200  5247 

8061 

11 

96  32  17.8 

28  47.2 

+53.6 

+1  21  59.1 

•fS7.6 

0.201 1333 

+3025 

13 

97  29  47.5 

28  42.5 

53.4 

1  23  13.5 

86.8 

0.201  7347 

2989 

15 

98  27    7.8 

28  37.8 

53.1 

1  24  26.3 

86.0 

0.202  3289 

2952 

17 

99  24  18.8 

28  33.2 

52.8 

1  25  37.5 

35.2 

0.202  9156 

2915 

19 

100  21  20.7 

28  28.7 

52.5 

1  26  47.2 

84.4 

0.203  4948 

2877 

21 

101  18  13.6 

28  24.2 

+52.0 

+1  27  55.2 

+83.6 

0.204  0664 

+2839 

23 

102  14  57.6 

28  19.8 

51.5 

1  29    1.5 

32.7 

0.204  6303 

2800 

25 

103  11  32.9 

28  15.5 

51.0 

1  30    6.2 

32.0 

0.205  18G3 

2760 

27 

104    7  59.7 

28  11.3 

50.4 

1  31    9.4 

31.2 

0.205  7343 

2720 

29 

105    4  18.1 

28     7.1 

49.8 

1  32  10.8 

80.4 

0.206  2744 

2630 

31 

106    0  28.2 

28    3.0 

+49.1 

+1  33  10.7 

4-29.6 

0.206  8062 

+3639 

Sept.        2 

106  56  30.1 

27  59.0 

48.3 

1  34    9.0 

28.7 

0.207  3298 

2597 

4 

107  52  24.1 

27  55.0 

47.5 

1  35    5.6 

27.9 

0.207  8451 

2556 

6 

108  48  10.2 

27  51.1 

46.7 

1  36    0.6 

27.1 

0.208  3520 

2513 

8 

109  43  48.7 

27  47.8 

45.8 

1  36  54.0 

26.3 

0.208  8503 

2470 

10 

110  39  19.6 

27  43.6 

+44.9 

+1  37  45.7 

4-25.5 

0.209  3400 

+2427 

12 

111  34  43.1 

27  89.9 

43.9 

1  38  35.8 

24.6 

0.209  8212 

2384 

14 

112  29  59.4 

27  86.4 

42.9 

1  39  24.2 

23.8 

0.210  2935 

2340 

16 

113  25  .  8.6 

27  82.9 

41.8 

1  40  11.0 

23.0 

0.210  7571 

2296 

18 

114  20  10.9 

27  29.4 

40.7 

1  40  56.2 

22.1 

0.211  2117 

2251 

20 

115  15    6.4 

27  26.1 

+39.6 

+1  41  39.6 

4-21.3 

0.211  6574 

+2206 

22 

116    9  55.2 

27  22.8 

38.4 

1  42  21.5 

20.5 

0.212  0941 

2161 

24 

117    4  37.6 

27  19.6 

37.2 

1  43    1.8 

19.7 

0.212  5217 

2115 

26 

117  59  13.6 

27  16.4 

85.9 

1  43  40.3 

18.9 

0.212  9401 

3069 

28 

118  53  43.4 

27  18.4 

34.6 

1  44  17.3 

18.1 

0.213  3492 

3028 

30 

119  48    7.1 

27  10.4 

+33.3 

+1  44  52.6 

4-17.2 

0.213  7491 

+1976 

Oct         2 

120  42  24.9 

27    tA 

+32.0 

+1  45  26.2 

4-16.4 

0.214  1396 

+1929 

MAES,  1919. 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

• 

Hellooentiic 
LoQfftode, 

HMn  Bquinox 
of  Date. 

Var.  per 
Day. 

Redaction 
to  Orbit. 

Hellooentiic 
Latltade. 

Var.  per 
Day. 

Logarithm  of 
Raditis  Vector. 

Var.  per 
Day. 

•     /      // 

/     // 

// 

m        t        ff 

// 

t.          2 

120  42  24.9 

27     7.6 

+32.0 

+1  45  26.2 

+16.4 

0.214  1396 

+1929 

4 

121  36  37.0 

27    4.6 

30.6 

1  45  58.3 

15.6 

0.214  6208 

1882 

6 

122  30  43.5 

27     1.9 

29.2 

1  46  28.7 

14.8 

0.214  8924 

1834 

8 

123  24  44.5 

26  60.2 

27.7 

1  46  67.5 

14.0 

0.216  2546 

1787 

10 

124  18  40.2 

26  66.6 

26.3 

1  47  24.6 

18.1 

0.215  6072 

1739 

12 

125  12  30.8 

26  54.0 

+24.8 

+1  47  60.1 

+12.4 

0.215  9502 

+1691 

14 

126    6  16.4 

26  51.6 

23.3 

1  48  14.1 

11.6 

0.216  2836 

1643 

16 

126  69  67.2 

26  49.2 

21.8 

1  48  36.4 

10.7 

0.216  6072 

1594 

18 

127  53  33.2 

26  46.9 

20.2 

1  48  67.0 

9.9 

0.216  9211 

1545 

20 

128  47    4.7 

26  44.6 

18.7 

1  49  16.1 

9.1 

0.217  2262 

1496 

22 

129  40  31.8 

26  42.5 

+17.1 

+1  49  33.5 

+  8.3 

0.217  6196 

+1447 

24 

130  33  54.6 

26  40.4 

15.5 

1  49  49.4 

7.5 

0.217  8040 

1397 

26 

131  27  13.3 

26  38.8 

13.9 

1  50    3.6 

6.7 

0.218  0785 

1348 

28 

132  20  28.0 

26  86.4 

12.8 

1  50  16.2 

5.9 

0.218  3431 

1298 

30 

133  13  39.0 

26  84.6 

10.7 

1  50  27.2 

5.1 

0.218  6978 

1248 

V.           1 

134    6  46.3 

26  82.8 

+  9.0 

+1  50  36.6 

+  4.8 

0.218  8424 

+1198 

3 

134  59  50.1 

26  81.0 

7.4 

1  50  44.5 

8.6 

0.219  0771 

1148 

5 

135  52  50.5 

26  29.4 

5.7 

1  50  50.8 

2.8 

0.219  3017 

1098 

7 

136  46  47.7 

26  27.8 

4.1 

1  50  55.5 

1.9 

0.219  5162 

1047 

9 

137  38  41.9 

26  26.4 

2.4 

1  50  58.6 

1.1 

0.219  7206 

996 

11 

138  31  33.2 

26  24.9 

+  0.8 

+1  61    0.1 

+  0.4 

0.219  9148 

+  946 

13 

139  24  21.7 

26  23.6 

-  0.9 

1  51    0.1 

-0.4 

0.220  0989 

895 

15 

140  17    7.6 

26  22.3 

2.5 

1  50  58.4 

1.2 

0.220  2728 

844 

17 

141    9  61.0 

26  21.1 

4.2 

1  60  56.3 

2.0 

0.220  4366 

793 

19 

142    2  32.1 

26  20.0 

5.8 

1  50  50.6 

2.8 

0.220  6900 

742 

21 

142  65  11.0 

26  19.0 

-  7.4 

+1  50  44.2 

-3.6 

0.220  7332 

+  690 

23 

143  47  48.0 

26  18.0 

9.1 

1  60  36.3 

4.3 

0.220  8662 

639 

26 

144  40  23.0 

26  17.1 

10.7 

1  60  26.9 

5.1 

0.220  9889 

588 

27 

145  32  56.4 

26  16.8 

12.3 

1  50  16.0 

5.9 

0.221 1013 

637 

29 

146  25  28.1 

26  15JS 

13.9 

1  60    3.5 

6.6 

0.221  2035 

485 

«.          1 

147  17  68.4 

26  14.8 

,      -16.5 

+1  49  49.6 

-7.4 

0.221  2962 

+  433 

3 

148  10  27.6 

26  14.2 

17.0 

1  49  34.0 

8.2 

0.221  3767 

382 

5 

149    2  65.4 

26  13.7 

18.6 

1  49  17.0 

8.9 

0.221  4479 

330 

7 

149  66  22.4 

26  13.3 

20.1 

1  48  58.4 

9.7 

0.221  6087 

278 

9 

150  47  48.6 

26  12.9 

21.6 

1  48  38.2 

10.4 

0.221  6691 

226 

11 

161  40  14.0 

26  12.6 

-23.1 

+1  48  16.7 

-11.1 

0.221  5992 

+  175 

13 

152  32  38.9 

26  12.4 

24.6 

1  47  63.6 

12.0 

0.221  6290 

123 

15 

153  25    3.5 

26  12.2 

26.0 

1  47  28.9 

12.7 

0.221  6484 

71 

17 

154  17  27.8 

26  12.1 

27.6 

1  47    2.8 

13.4 

0.221  6574 

+    19 

19 

156    9  62.0 

28  12.1 

28.9 

1  46  36.2 

14.2 

0.221  6560 

-    38 

21 

156    2  16.3 

26  12.2 

-30.2 

+1  46    6.1 

-14.9 

0.221  6442 

-    85 

23 

156  64  40.8 

26  12.3 

31.6 

1  45  35.5 

15.6 

0.221  6221 

136 

25 

157  47    5.7 

26  12.6 

32.9 

1  45    3.5 

16.4 

0.221  6897 

188 

27 

158  39  31.1 

26  12.9 

34.2 

1  44  30.0 

17.1 

0.221  5468 

k40 

29 

159  31  57.2 

26  13.2 

36.4 

1  43  65.0 

17.9 

0.221  4936 

292 

31 

160  24  24.1 

29  13.7 

-36.6 

+1  43  18.5 

\       -1%A 

\  -"^V 

33 

161  16  51.9 

26  14^    i 

-37,S 

+1  42  40.6 

l\  --ifWk 
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GREENWICH  MEAN  TIME, 


Date. 

Aiwensloo. 

Var.per 
Hour. 

Apparent 
Decimation. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Eaklh. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 

Paral- 

lax. 

Transit, 
Meridian 

of 
Green- 

^lOon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h    m       8 

8 

•     /       tf 

ft 

tt 

It 

h     m 

b.     16 

6  26  33.94 

-0.506 

+23  26  18.6 

+0.60 

0.654  5467 

+504.4 

20.85 

1.95 

8  43.4 

17 

6  26  22.20 

0.472 

23  26  32.6 

0.57 

0.655  7643 

510.2 

20.79 

1.94 

8  39.2 

18 

6  26  11.30 

0.437 

23  26  45.9 

0.54 

0.656  9956 

515.8 

20.73 

1.94 

8  35.1 

19 

6  26    1.24 

0.401 

23  26  58.7 

0.52 

0.658  2400 

521.2 

20.67 

1.93 

8  31.0 

20 

6  25  52.04 

0.366 

23  27  10.8 

0.49 

0.659  4970 

526.3 

20.61 

1.93 

8  26.9 

21 

6  25  43.68 

-0.330 

+23  27  22.3 

+0.47 

0.660  7661 

+531.2 

20.55 

1.92 

8  22.9 

22 

6  25  36.18 

0.295 

23  27  33.3 

0.44 

0.662  0467 

535.9 

20.49 

1.92 

8  18.9 

23 

6  25  29.54 

0.250 

23  27  43.6 

0.42 

0.663  3383 

540.3 

20.43 

1.91 

8  14.8 

24 

6  25  23.76 

0.223 

23  27  53.3 

0.39 

0.664  6402 

544.6 

20.37 

1.90 

8  10.8 

25 

6  25  18.84 

0.187 

23  28    2.4 

0.37 

0.665  9521 

548.6 

20.31 

1.90 

8    6.8 

26 

6  25  14.79 

-0.151 

+23  28  11.0 

+0.34 

0.667  2733 

+552.4 

20.25 

1.89 

8    2.8 

27 

6  25  11.61 

0.114 

23  28  18.9 

0.32 

0.668  6033 

555.9 

20.19 

1.89 

7  58.8 

28 

6  25    9.30 

0.078 

23  28  26.2 

0.29 

0.669  9414 

559.2 

20.12 

1.88 

7  54.8 

ur.      1 

6  25    7.86 

0.042 

23  28  33.0 

0.27 

0.671  2872 

502.2 

20.06 

1.88 

7  50.9 

2 

6  25    7.28 

-0.006 

23  28  39.2 

0.25 

0.672  6400 

505.1 

20.00 

1.87 

7  46.9 

3 

6  25    7.57 

-M).030 

+23  28  44.8 

+0.22 

0.673  9994 

+567.7 

19.94 

1.86 

7  43.0 

4 

6  25    8.73 

0.066 

23  28  49.8 

0.20 

0.675  3648 

570.1 

19.88 

1.86 

7  39.1 

5 

6  25  10.76 

0.103 

23  28  54.3 

0.18 

0.676  7357 

572.2 

19.81 

1.85 

7  35.2 

6 

6  25  13.65 

0.138 

23  28  58.2 

0.15 

0.678  1114 

574.2 

19.75 

1.85 

7  31.3 

7 

6  25  17.39 

0.174 

23  29    1.5 

0.12 

0.679  4915 

575.9 

19.69 

1.84 

7  27.5 

8 

6  25  22.00 

+0.210 

+23  29    4.2 

+0.10 

0.680  8754 

+577.3 

19.62 

1.83 

7  23.6 

9 

6  25  27.46 

0.245 

23  29    6.4 

0.08 

0.682  2626 

578.6 

19.56 

1.83 

7  19.8 

10 

6  25  33.76 

0.280 

23  29    8.0 

0.05 

0.683  6527 

579.7 

19.50 

1.82 

7  ir,.o 

11 

6  25  40.90 

0.315 

23  29    9.0 

+0.03 

0.685  0451 

580.6 

19.44 

1.82 

7  12.2 

12 

6  25  48,88 

0.350* 

23  29    9.4 

0.00 

0.686  4395 

581.4 

19.38 

1.81 

7    8.4 

13 

6  25  57.69 

+0.384 

+23  29    9.2 

-0.02 

0.687  8355 

+581.9 

19.31 

1.81 

7    4.6 

14 

6  26    7.33 

0.419 

23  29    8.5 

0.04 

0.689  2325 

582.3 

19.25 

1.80 

7    0.8 

15 

6  26  17.78 

0.452 

23  29    7.2 

0.07 

0.690  6303 

582.5 

19.19 

1.79 

6  57.0 

16 

6  26  29.04 

0.486 

23  29    5.3 

0.09 

0.692  0283 

582.5 

19.13 

1.79 

6  53.3 

17 

6  26  41.11 

0.520 

23  29    2.8 

0.12 

0.693  4263 

582.4 

19.07 

1.78 

6  49.6 

18 

6  26  53.98 

+0.553 

+23  28  59.7 

-0.14 

0.694  8238 

+582.2 

19.00 

1.78 

6  45.9 

19 

6  27    7.65 

0.586 

23  28  56.0 

0.17 

0.696  2205 

581.7 

18.94 

1.77 

6  42.2 

20 

6  27  22.10 

0.619 

23  28  51.6 

0.20 

0.697  6159 

581.1 

18.88 

1.77 

6  38.5 

21 

6  27  37.34 

0.651 

23  28  46.6 

0.22 

0.699  0098 

580.4 

18.82 

1.76 

G  34.8 

22 

6  27  53.35 

0.683 

23  28  41.0 

0.25 

0.700  4018 

579.6 

18.76 

1.75 

6  31.2 

23 

6  28  10.13 

+0.715 

+23  28  34.7 

-0.28 

0.701  7916 

+578.5 

18.70 

1.75 

0  27.5 

24 

6  28  27.68 

0.747 

23  28  27.7 

0.30 

0.703  1787 

677.4 

18.64 

1.74 

6  23.9 

25 

6  28  45.99 

0.779 

23  28  20.1 

0.33 

0.704  5630 

576.1 

18.58 

1.74 

6  20.2 

26 

6  29    5.05 

0.810 

23  28  11.8 

0.36 

0.705  9440 

574.7 

18.52 

1.73 

6  16. 6 

27 

6  29  24.86 

0.841 

23  28    2.7 

0.39 

0.707  3214 

573.1 

18.47 

1.73 

6  13.0 

28 

6  29  45.40 

+0.871 

+23  27  53.0 

-0.42 

0.708  6949 

+571.4 

18.41 

1.72 

6    9.4 

29 

6  30    6.68 

0.902 

23  27  42.5 

0.45 

0.710  0642 

569.6 

18.36 

1.72 

6    5.8 

30 

6  30  28.69 

0.032 

23  27  31.3 

0.48 

0.711  4288 

607.6 

18.29 

1.71 

6    2.3 

31 

6  30  51.41 

0.962 

23  27  19.3 

0.52 

0.712  7885 

565.5 

18.23 

1.70 

5  58.7 

pr.      1 

6  31  14.85 

0.902 

23  27    6.5 

0.55 

0.714  1430 

503.2 

18.18 

1.70 

5  55.^ 

2 

6  31  39.00 

+1.021 

+23  26  53.0 

-0.58 

0.715  4919  \  +M0.^^ 

\\%.\*1 

\\.^^ 

\^^\n 

3 

6  32    3.84  J 

-f'1,049  i 

'h23  26  38.7  i 

-0.61 

0.716  8349 

\  +uaj& 

\\%.V1 

I  V\.^ 

^\^  A& 
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GREENWICH  MEAN  TIME. 


»ate. 

AjcentiflB. 

Var.per 
Hour. 

Apparent 
Decimation. 

Var.per 
Hour. 

Lonrithmof 

Distance 
from  Earth. 

Vv.por 
Hoar. 

Polar 
Semi- 

eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

JVooA. 

Jvoon. 

Nwn. 

Noam. 

IfOOtlm 

JVboA. 

Jtooh. 

Noon. 

wich. 

h   m       8 

s 

•     t       »t 

ft 

/# 

tf 

h     m 

'     17 

6  50  37.61 

+1.»76 

+22  59  36.2 

-2.64 

0.767  0555 

+373.8 

16.09 

1.50 

3  22.6 

18 

7    0  25.19 

1.980 

22  58  32.2 

2.09 

0.767  9464 

868.6 

16.06 

1.50 

3  19.5 

19 

7    1  13.09 

a.0Q3 

22  57  26.9 

2.75 

0.768  8247 

363.4 

16.03 

1.50 

3  16.4 

20 

7    2    1.31 

3.016 

22  66  20.2 

2.81 

0.769  6905 

358.1 

15.99 

1.50 

3  13.2 

21 

7    2  49.85 

3.030 

22  55  12.1 

2.87 

0.770  5437 

353.8 

15.96 

1.49 

3  10.1 

22 

7    3  38.70 

+3.043 

+22  54    2.6 

-2.92 

0.771  3841 

+347.5 

15.93 

1.49 

3    7.0 

23 

7    4  27.85 

3.054 

22  52  51.7 

2.98 

0.772  2118 

343.3 

15.90 

1.49 

3    3.9 

24 

7    5  17.30 

3.066 

22  51  39.4 

3.04 

0.773  0267 

336.8 

15.87 

1.48 

3    0.8 

25 

7    6    7.04 

3.079 

22  50  25.6 

3.10 

0.773  8286 

331.4 

15.84 

1.48 

2  57.7 

26 

7    6  57.07 

3.090 

22  49  10.5 

3.16 

0.774  6176 

326.0 

15.81 

1.48 

2  54.6 

27 

7    7  47.38 

+3.103 

+22  47  53.9 

-3.22 

0.775  3934 

+330.5 

15.79 

1.48 

2  61.5 

28 

7    8  37.96 

3.113 

22  46  35.9 

3.28 

0.776  1562 

315.1 

15.76 

1.47 

2  48.4 

29 

7    9  28.81 

3.134 

22  45  16.4 

3.34 

0.776  9057 

309.5 

15.73 

1.47 

2  45.3 

90 

7  10  19.91 

3.134 

22  43  55.5 

3.40 

0.777  6420 

304.0 

15.70 

1.47 

2  42.2 

31 

7  11  11.25 

3.144 

22  42  33.1 

3.46 

0.778  3649 

398.4 

15.68 

1.47 

2  39.1 

e      1 

7  12    2.84 

+3.156 

+22  41    9.3 

-3.52 

0.779  0745 

+393.9 

15.65 

1.46 

2  36.0 

2 

7  12  54.67 

3.164 

22  39  44.0 

3.58 

0.779  7706 

387.3 

15.63 

1.46 

2  33.0 

3 

7  13  46.72 

3.173 

22  38  17.3 

3.64 

0.780  4534 

381.7 

15.60 

1.46 

2  29.9 

4 

7  14  38.99 

3.183 

22  36  49.2 

3.70 

0.781 1226 

376.0 

15.58 

1.46 

2  26.8 

5 

7  15  31.48 

3.191 

22  35  19.6 

3.76 

0.781  7784 

270.5 

15.56 

1.45 

2  23.8 

6 

7  16  24.17 

+3.300 

+22  33  48.6 

-3.82 

0.782  4208 

+364.8 

15.53 

1.45 

2  20.7 

7 

7  17  17.06 

3.206 

22  32  16.1 

3.88 

0.783  0496 

259.2 

15.51 

1.45 

2  17.7 

8 

7  18  10.15 

3.216 

22  30  42.2 

3.94 

0.783  6649 

253.6 

15.49 

1.45 

2  14.6 

9 

7  19    3.43 

3.224 

22  29    6.8 

4.00 

0.784  2667 

247.9 

15.47 

1.45 

2  11.6 

10 

7  19  56.88 

3.231 

22  27  30.0 

4.06 

0.784  8549 

242.3 

15.45 

1.44 

2    8.5 

11 

7  20  50.52 

+3.238 

+22  25  51.8 

-4.12 

0.785  4296 

+236.6 

15.43 

1.44 

2    5.5 

12 

7  21  44.32 

2.245 

22  24  12.1 

4.19 

0.785  9908 

231.0 

15.41 

1.44 

2    2.4 

13 

7  22  38.29 

3.252 

22  22  30.9 

4.25 

0.786  5386 

225.4 

15.39 

1.44 

1  59.4 

14 

7  23  32.42 

3.259 

22  20  48.3 

4.30 

0.787  0728 

219.8 

15.37 

1.44 

1  56.4 

15 

7  24  26.71 

3.365 

22  19    4.3 

4.36 

0.787  5935 

214.1 

15.35 

1.44 

1  53.3 

16 

7  25  21.14 

+3.271 

+22  17  18.8 

-4.48 

0.788  1005 

+208.4 

15.33 

1.43 

1  50.3 

17 

7  26  15.72 

3.277 

22  15  31.8 

4  49 

0.788  5940 

202.8 

15.31 

1.43 

1  47.3 

18 

7  27  10.44 

2.283 

22  13  43.4 

4.55 

0.789  0738 

197.1 

15.30 

1.43 

1  44.3 

19 

7  28    5.30 

2.288 

22  11  53.6 

4.G1 

0.789  5399 

191.3 

15.28 

1.43 

141.2 

20 

7  29    0.28 

3.394 

22  10    2.3 

4.C7 

0.789  9923 

185.7 

15.26 

1.43 

1  38.2 

21 

7  29  55.40 

+3.299 

+22    8    9.5 

-4.73 

0.790  4311 

+180.0 

15.25 

1.43 

1  35.2 

22 

7  30  50.63 

3.304 

22    6  15.3 

4.79 

0.790  8561 

174.2 

15.23 

1.42 

1  32.2 

23 

7  31  45.98 

3.308 

22    4  19.7 

4.85 

0.791  2673 

168.5 

15.22 

1.42 

1  29.2 

24 

7  32  41.43 

3.313 

22    2  22.7 

4.90 

0.791  6647 

162.7 

15.21 

1.42 

1  26.2 

25 

7  33  36.99 

3J)17 

22    0  24.3 

4.96 

0.792  0482 

156.9 

15.19 

1.42 

1  23.1 

26 

7  34  32.65 

+3.331 

+21  58  24.5 

-5.02 

0.792  4179 

+151.1 

15.18 

1.42 

1  20.1 

27 

7  35  28.40 

3.835 

21  56  23.2 

5.08 

0.792  7736 

145.3 

15.17 

1.42 

1  17.1 

28 

7  36  24.23 

3.S38 

21  54  20.6 

5.14 

0.793  1153 

189.4 

15.16 

1.42 

1  14.1 

29 

7  37  20.14 

3.S81 

21  52  16.6 

5.20 

0.793  4429 

133.6 

15.14 

1.42 

1  ll.I 

30 

7  38  16.13 

3.334 

21  50  11.2 

5.25 

0.793  7565 

I   vnA 

i\t>,\^\\A\\\   %.^ 

i      1 

7  39  12.18 

+9 JOT? 

+21  48    4,5  j 
+21  45  56A  1 

-^.31 

0.794  0562  \+m  .9 

\\b.\Av^A^  ^• 

2\ 

7  40  8.29  1 

-tf.30 

0.794  3418 

\  +11AA 

.  \  Ib.A 

\\V' 

«.\-v.  t 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HtUoiMiitrio 

Lon^tode, 

MeanEqaiaox 

of  Bate. 

Var.per 
Day. 

Redaction 
to  Orbit. 

Heliocaitrie 
Latitude. 

Var.per 
Day. 

Logarithm  Of 
Radms  Vector. 

Var.per 
Day. 

•     /      // 

/      tt 

// 

•     /      // 

// 

dy         2 

115  45  26.6 

4  54.05 

+14.3 

+0  21  51.3 

-1^.45 

0.719  7588 

+292.8 

6 

116    5    2.5 

4  53.90 

14.6 

0  22  17.1 

6.44 

0.719  8758 

393.3 

10 

116  24  37.8 

4  53.74 

14.8 

0  22  42.8 

6.42 

0.719  9926 

391.7 

14 

116  44  12.4 

4  53.59 

15.1 

0  23    8.5 

6.40 

0.720  1092 

391.4 

18 

117    3  46.5' 

4  53.44 

15.4 

0  23  34.0 

6.39 

0.720  2257 

391.0 

22 

117  23  19.9 

4  53.26 

+15.6 

+0  23  59.6 

46.38 

0.720  3420 

+390.5 

26 

117  42  52.6 

4  53.11 

15.8 

0  24  25.0 

6.36 

0.720  4581 

389.9 

30 

118    2  24.8 

4  53.96 

16.1 

0  24  50.5 

6.35 

0.720  5739 

389.4 

ug.         3 

118  21  56.3 

4  52.78 

16.3 

0  25  15.8 

6.34 

0.720  6896 

389.0 

7 

118  41  27.1 

4  52.64 

16.6 

0  25  41.2 

6.33 

0.720  8051 

288.5 

11 

119    0  57.4 

4  52.50 

+16.8 

+0  26    6.4 

+6.30 

0.720  9204 

+387.9 

15 

119  20  27.1 

4  52.34 

17.0 

0  26  31.6 

6.29 

0.721  0354 

287.4 

19 

119  39  56.1 

4  52.19 

17.3 

0  26  56.7 

6.36 

0.721 1503 

286.9 

23 

119  59  24.6 

4  52.04 

17.5 

0  27  21.7 

6.34 

0.721  2649 

286.3 

27 

120  18  52.4 

4  51.87 

17.7 

0  27  46.6 

6.33 

0.721  3793 

285.8 

31 

120  38  19.6 

4  51.73 

+18.0 

+0  28  11.5 

+6.23 

0.721  4935 

+285.1 

jpt.        4 

120  57  46.2 

4  51.58 

18.2 

0  28  36.4 

6.21 

0.721  6074 

284.5 

8 

121  17  12.2 

4  51.41 

18.4 

0  29    1.2 

6.19 

0.721  7211 

284.0 

12 

121  36  37.5 

4  51.26 

18.6 

0  29  25.9 

6.16 

0.721  8346 

283.5 

16 

121  56    2.3 

4  51.15 

18.8 

0  29  50.5 

6.15 

0.721  9479 

282.9 

20 

122  15  26.5 

4  50.98 

+19.1 

+0  30  15.1 

+6.14 

0.722  0609 

+283.1 

24 

122  34  50.1 

4  50.83 

19.3 

0  30  39.6 

6.11 

0.722  1736 

381.5 

28 

122  54  13.1 

4  50.68 

19.5 

0  31    4.0 

6.10 

0.722  2861 

381.0 

ct.          2 

123  13  35.5 

4  50.53 

19.7 

0  31  28.4 

6.08 

0.722  3984 

380.4 

6 

123  32  57.3 

4  50.38 

19.9 

0  31  52.6 

6.05 

0.722  5104 

379.6 

10 

123  52  18.5 

4  50.22 

+20.1 

+0  32  16.8 

+6.05 

0.722  6221 

+279.0 

14 

124  11  39.1 

4  50.09 

20.3 

0  32  41.0 

6.03 

0.722  7336 

378.4 

18 

124  30  59.2 

4  49.94 

20.5 

0  33    5.0 

6.00 

0.722  8448 

277.8 

22 

124  50  18.6 

4  49.79 

20.7 

0  33  29.0 

6.00 

0.722  9558 

377.0 

26 

125    9  37.5 

4  49.64 

20.9 

0  33  53.0 

5.98 

0.723  0664 

276.3 

30 

125  28  55.7 

4  49.49 

+21.1 

+0  34  16.8 

+5.95 

0.723  1768 

+375.6 

ov.         3 

125  48  13.4 

4  49.35 

21.3 

0  34  40.6 

5.94 

0.723  2869 

375.0 

7 

126    7  30.5 

4  49.20 

21.4 

0  35    4.3 

5.90 

0.723  3968 

374.3 

11 

126  26  47.0 

4  49.06 

21.6 

0  35  27.8 

5.88 

0.723  5063 

373.5 

15 

126  46    3.0 

4  48.93 

21.8 

0  35  51.3 

5.87 

0.723  6156 

373.9 

19 

127    5  18.4 

4  48.78 

+22.6 

+0  36  14.8 

+5.85 

0.723  7246 

+372.1 

23 

127  24  33.2 

4  48.62 

22.1 

0  36  38.1 

5.83 

0.723  8333 

371.3 

27 

127  43  47.4 

4  48.47 

22.3 

0  37    1.4 

5.81 

0.723  9416 

370.5 

ec.         1 

128    3    1.0 

4  48.34 

22.5 

0  37  24.6 

5.80 

0.724  0497 

269.9 

5 

128  22  14.1 

4  48.20 

22.6 

0  37  47.8 

5.78 

0.724  1575 

269.1 

9 

128  41  26.6 

4  48.05 

+22.8 

+0  38  10.8 

+6.74 

0.724  2650 

+268.2 

13 

129    0  38.5 

4  47.91 

23.0 

0  38  33.7 

5.72 

0.724  3721 

267.5 

17 

129  19  49.9 

4  47.78 

23.1 

0  38  56.6 

5.71 

0.724  4790 

266.8 

21 

129  39    0.7 

4  47.64 

23.3 

0  39  19.4 

5.68 

0.724  5855 

265.9 

25 

129  58  11.0 

4  47.50 

23.4 

0  39  42.0 

5.65 

0.724  6917 

265.1 

29 

130  17  20.7 

4  47.36 

+23.6 

+0  40    4.6 

+5.65 

0.724  7976 

+264.2 

33 

130  36  29.9 

4  47.23 

+23.7 

+0  40  27.2 

+5.«i 

\  ^.1^\^^\ 

\  VKAA 
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GREENWICH  MEAN  TIME. 


1>tle. 

AaoensloD. 

Var.per 
Hoar. 

Apparent 

Var.per 
Hoar. 

Lqnrithmof 
from  Earth. 

Var.per 
Hoar. 

Polar 

Seraft. 

dlaa- 

etv. 

Hot. 
Paral- 

Transit. 
Italdiaa 

of 
Orsen- 

J^Toon. 

JfOtMm 

JVbon. 

JV<MIK. 

JrOOll. 

JVoon. 

Avoaa. 

iVaaii. 

wich. 

h    m      8 

t 

•      t      ft 

tf 

tt 

ft 

h      m 

Jan.      1 

10    1  47.96 

-0.370 

+13  31  13.0 

+2.50 

0.930  0273 

-300J 

9.10 

1.03 

15  18.8 

2 

10    1  38.69 

0.3M 

13  32  16.1 

3.67 

0.929  4077 

SS6.1 

9.11 

1.04 

15  14.7 

3 

10    1  29.03 

0.410 

13  33  21.2 

3.75 

0.928  7980 

361.0 

9.13 

1.04 

15  10.6 

4 

10    1  19.00 

0.436 

13  34  28.1 

3.83 

0.928  1986 

347.0 

9.14 

1.04 

15    6.5 

5 

10    1    8.59 

0.441 

13  35  36.9 

3.00 

0.927  6098 

343.1 

9.15 

1.04 

15    2.4 

6 

10    0  57.83 

-0.466 

+13  36  47.5 

•»^3.08 

0.927  0317 

-338.6 

9.17 

1.04 

14  58.3 

7 

10    0  46.71 

0.471 

13  37  59.9 

3.05 

0.926  4648 

333.0 

9.18 

1.04 

14  54.2 

8 

10    0  35.23 

0.485 

13  39  14.0 

3.13 

0.925  9091 

330.3 

9.19 

1.04 

14  50.1 

9 

10    0  23.41 

0.500 

13  40  29.7 

3.10 

0.925  3649 

33441 

9.20 

1.05 

14  46.0 

10 

10    0  11.25 

0.514 

13  41  47.1 

3.36 

0.924  8325 

310.8 

9.21 

1.05 

14  41.8 

11 

9  59  58.76 

-0.537 

+13  43    6.1 

+3.33 

0.924  3122 

-314.3 

9.22 

1.05 

14  87.7 

12 

9  59  45.95 

0.541 

13  44  26.7 

3.30 

0.923  8042 

300.1 

9.23 

1.05 

14  33.5 

13 

9  59  32.81 

0.554 

13  45  48.8 

3.45 

0.923  3087 

303.8 

9.24 

1.06 

14  29.4 

14 

9  59  19.87 

0.566 

13  47  12.4 

3.51 

0.922  8259 

106.5 

9.25 

1.06 

14  25.2 

15 

9  59    5.62 

0.579 

13  48  37.4 

3.57 

0.922  3559 

193.1 

9.26 

1.06 

14  21.1 

16 

9  58  51.57 

-0.501 

+13  50    3.8 

+3.63 

0.921  8990 

-187.6 

9.27 

1.06 

14  16.9 

17 

9  58  37.24 

0.603 

13  51  31.5 

3.68 

0.921  4555 

183.0 

9.28 

1.06 

14  12.7 

18 

9  58  22.62 

0.615 

13  53    0.6 

3.74 

0.921  0255 

176.8 

9.29 

1.06 

14    8.5 

19 

9  58    7.72 

0.627 

13  54  30.8 

3.79 

0.920  6092 

170.6 

9.30 

1.06 

14    4.4 

20 

9  57  52.55 

0.638 

13  56    2.3 

3.84 

0.920  2068 

164.7 

9.31 

1.06 

14    0.2 

21 

9  57  37.12 

-0.648 

+13  57  35.0 

+3.89 

0.919  8186 

-168.8 

9.32 

1.06 

13  56.0 

22 

9  57  21.44 

0.658 

13  59    8.8 

3.93 

0.919  4447 

163.8 

9.33 

1.06 

13  51.8 

23 

9  57    5.52 

0.668 

14    0  43.5 

3.97 

0.919  0854 

146.7 

9.33 

1.06 

13  47.6 

24 

9  56  49.37 

0.678 

14    2  19.3 

4.01 

0.918  7408 

140.5 

9.34 

1.06 

13  43.4 

25 

9  56  32.99 

0.687 

14    3  56.0 

4.05 

0.918  4111 

134.2 

9.35 

1.06 

13  39.2 

26 

9  56  16.88 

-0.696 

+14    5  33.6 

+4.08 

0.918  0965 

-127.9 

9.35 

1.06 

13  35.0 

27 

9  55  59.57 

0.706 

14    7  12.0 

4.12 

0.917  7972 

121.6 

9.36 

1.06 

13  30.7 

28 

9  55  42.56 

0.713 

14    8  51.3 

4.16 

0.917  5132 

116.1 

9.37 

1.06 

13  26.5 

29 

9  55  25.35 

0.721 

14  10  31.3 

4.18 

0.917  2449 

108.6 

9.37 

1.07 

13  22.3 

30 

9  55    7.96 

0.728 

14  12  12.0 

4.21 

0.916  9922 

102.0 

9.38 

1.07 

13  18.1 

31 

9  54  50.41 

-0.735 

+14  13  63.2 

+4.23 

0.916  7555 

-  96.3 

9.38 

1.07 

13  13.9 

Feb.      1 

9  54  32.70 

0.741 

14  15  35.0 

4.26 

0.916  5348 

88.6 

9.39 

1.07 

13    9.6 

2 

9  54  14.84 

0.747 

14  17  17.3 

4.27 

0.916  3303 

81.8 

9.39 

1.07 

13    5.4 

3 

9  53  56.84 

0.763 

14  19    0.0 

4.29 

0.916  1420 

76.1 

9.40 

1.07 

13     1.2 

4 

9  53  38.72 

0.758 

14  20  43.0 

4.30 

0.915  9700 

68.3 

9.40 

1.07 

12  57.0 

5 

9  53  20.48 

-0.762 

+14  22  26.3 

+4.31 

0.915  8143 

-61.4 

9.40 

1.07 

12  52.7 

6 

9  53    2.13 

0.767 

14  24    9.9 

4.32 

0.915  6751 

54.6 

9.41 

1.07 

12  48.5 

7 

9  52  43.69 

0.770 

14  25  53.7 

4.33 

0.915  5523 

47.7 

9.41 

1.07 

12  44.3 

8 

9  52  25.17 

0.773 

14  27  37.5 

4.33 

0.915  4462 

40.8 

9.41 

1.07 

12  40.0 

9 

9  52    6.57 

0.776 

14  29  21.5 

4.33 

0.915  3566 

33.9 

9.41 

1.07 

12  35.8 

10 

9  51  47.92 

-0.778 

+14  31    5.4 

+4.33 

0.915  2837 

-  26.9 

9.42 

1.07 

12  31.5 

11 

9  51  29.21 

0.781 

14  32  49.3 

4.33 

0.915  2274 

30.0 

9.42 

1.07 

12  27.3 

12 

9  51  10.46 

0.783 

14  34  33.0 

4.32 

0.915  1877 

18.1 

9.42 

1.07 

12  23.0 

13 

9  50  51.68 

0.783 

14  36  16.6 

4.31 

0.915  1646 

-    6.3 

9.42 

1.07 

12  18.8 

14 

9  50  32.88 

0.784 

14  37  59.9 

4.80 

0.915  1581 

+    0.8 

9.42 

1.07 

12  14.6 

15 

9  50  14.07 

-0.784 

+14  39  43.0 

+4.30 

0.915  1683 

+    7.7 

9.42 

1.07 

12  10.3 

161 

9  49  55.26  1 

-^.7M 

+14  41  25.8 

+4.38 

0.915  1950 

+  14.6 

9.42 

1.07 

12    6.1 
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ittte.     1 

• 

Var.per 

Appamit 
DtSbmtkm. 

Var.per 
Hour. 

Lonrithmof 

Distanoe 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Oreezi- 

JVbCMIa 

Jraofi. 

JVOOA. 

JVbon. 

JVboft. 

JVooft. 

Jfoon. 

Noon. 

wich. 

h   m      8 

s 

•       $        tt 

// 

tt 

n 

h       m 

K     16 

9  49  55.26 

-0.784 

+14  41  25.8 

•(4.28 

0.915  1950 

+  14.6 

9.42 

1.07 

12    6.1 

17 

9  49  36.46 

0.7S3 

14  43    8.2 

4.20 

0.915  2383 

21.5 

9.42 

1.07 

12     1.8 

18 

9  49  17.68 

0.782 

14  44  50.3 

4.24 

0.915  2982 

28.4 

9.42 

1.07 

11  57.6 

19 

9  48  58.93 

0.780 

14  46  31.8 

4JQ 

0.915  3745 

86.2 

9.41 

1.07 

11  53.3 

20 

9  48  40JS3 

0.778 

14  48  12.7 

4.19 

0.915  4674 

42.2 

9.41 

1.07 

11  49.1 

21 

9  48  21.58 

-0.770 

+14  49  53.1 

•M.17 

0.915  5768 

+  49.0 

9.41 

1.07 

11  44.9 

22 

9  48    2.98 

0.773 

14  51  32.9 

4.14 

0.915  7026 

66.8 

9.41 

1.07 

11  40.6 

23 

9  47  44.46 

0.770 

14  53  11.9 

4.11 

0.915  8448 

62.7 

9.40 

1.07 

11  36.4 

24 

9  47  26.03 

0.766 

14  54  50.1 

4.06 

0.916  0033 

69.4 

9.40 

1.07 

11  32.1 

25 

9  47    7.69 

0.763 

14  56  27.5 

4.04 

0.916  1780 

76.2 

9.40 

1.07 

11  27.9 

26 

9  46  49.45 

-0.768 

+14  58    4.1 

•f4.01 

0.916  3689 

+  82.9 

9.39 

1.07 

11  23.7 

27 

9  46  31.33 

0.752 

14  59  39.8 

3.97 

0.916  5759 

89.6 

9.39 

1.07 

11  19.4 

28 

9  46  13.34 

0.747 

15    1  14.5 

3.92 

0.916  7989 

96.2 

9.38 

1.07 

11  15.2  ' 

r.       1 

9  45. 55.48 

0.741 

15    2  48.2 

3.88 

0.917  0377 

102.8 

9.38 

1.07 

11  11.0 

2 

9  45  37.77 

0.735 

15    4  20.9 

3.84 

0.917  2922 

109.3 

9.37 

1.07 

11    6.8 

3 

9  45  20.22 

-0.728 

+15    5  52.5 

+3.79 

0.917  5623 

+115.8 

9.37 

1.06 

11    2.5 

4 

9  45    2.84 

0.720 

15    7  22.8 

3.74 

0.917  8479 

122.2 

9.36 

1.06 

10  58.3 

5 

9  44  45.64 

0.713 

15    8  51.9 

3.09 

0.918  1488 

128.5 

9.36 

1.06 

10  54.1 

6 

9  44  28.63 

0.705 

15  10  19.7 

3.63 

0.918  4648 

134.8 

9.36 

1.06 

10  49.9 

7 

9  44  11.82 

0.606 

15  11  46.3 

3.58 

0.918  7957 

141.0 

9.34 

1.06 

10  45.7 

8 

9  43  55.21 

-0.688 

+15  13  11.5 

+3.52 

0.919  1414 

+147.1 

9.33 

1.06 

10  41.5 

9 

9  43  38.82 

0.678 

15  14  35.3 

3.46 

0.919  5016 

153.1 

9.32 

1.06 

10  37.3 

10 

9  43  22.66 

0.609 

15  15  57.8 

3.41 

0.919  8760 

159.0 

9.32 

1.06 

10  33.1 

11 

9  43    6.73 

0.659 

15  17  18.8 

3.34 

0.920  2646 

164.8 

9.31 

1.06 

10  28.9 

12 

9  42  51.04 

0.649 

15  18  38.3 

3.28 

0.920  6671 

170.6 

9.30 

1.06 

10  24.7 

13 

9  42  35.60 

-0.638 

+15  19  56.3 

+3.22 

0.921  0834 

+176.3 

9.29 

1.06 

10  20.5 

14 

9  42  20.42 

0.627 

15  21  12.7 

3.15 

0.921  5132 

181.9 

9.28 

1.05 

10  16.3 

15 

9  42    5.51 

0.616 

15  22  27.6 

3.09 

0.921  9563 

187.3 

9.27 

1.05 

10  12.2 

16 

9  41  50.87 

0.604 

15  23  40.8 

3.02 

0.922  4124 

192.8 

9.26 

1.05 

10    8.0 

17 

9  41  36.50 

0.503 

15  24  62.4 

2.95 

0.922  8815 

198.1 

9.25 

1.05 

10    3.8 

18 

9  41  22.43 

-0.580 

+15  26    2.3 

+2.88 

0.923  3632 

+203.3 

9.24 

1.05 

9  59.6 

19 

9  41    8.64 

0.568 

15  27  10.5 

2.80 

0.923  8574 

208.5 

9.23 

1.05 

9  55.5 

20 

9  40  55.16 

0.555 

15  28  16.9 

2.73 

0.924  3638 

213.5 

9.22 

1.05 

9  51.3 

21 

9  40  41.98 

0.543 

15  29  21.6 

2.66 

0.924  8822 

218.5 

9.21 

1.05 

9  47.2 

22 

9  40  29.12 

0.529 

15  30  24.6 

2.59 

0.925  4124 

223.4 

9.20 

1.05 

9  43.1 

23 

9  40  16.58 

-0.516 

+15  31  26.7 

+2.51 

0.926  9542 

+228.1 

9.19 

1.04 

9  38.9 

24 

9  40    4.37 

0.502 

15  32  25.0 

2.43 

0.926  6073 

232.8 

9.18 

1.04 

9  34.8 

25 

9  39  52.49 

0.488 

15  33  22.4 

2.35 

0.927  0716 

237.4 

9.16 

1.04 

9  30.6 

26 

9  39  40.95 

0.474 

15  34  17.9 

2.28 

0.927  6467 

241.9 

9.15 

1.04 

9  26.5 

27 

9  39  29.75 

0.459 

15  35  11.6 

2.20 

0.928  2325 

246.3 

9.14 

1.04 

9  22.4 

28 

9  39  18.91 

-0.444 

+15  36    3.3 

+2.11 

0.928  8287 

+250.5 

9.13 

1.04 

9  18.3 

29 

9  39    8.42 

0.429 

15  36  53.0 

2.03 

0.929  4349 

254.7 

9.11 

1.04 

9  14.2 

30 

9  38  58.30 

0.414 

15  37  40.8 

1.95 

0.930  0510 

258.7 

9.10 

1.03 

9  10.1 

31 

9  38  48.54 

0.390 

15  38  26.6 

1.87 

0.930  6767 

262.6 

9.09 

1.03 

9    6.0 

►r.      1 

9  38  39.15 

0J83 

15  39  10.4 

1.78 

0.931  3116 

266.4 

9.07 

1.03 

9    1.9 

2 

9  88  30.14 

-0.868 

+15  39  52.1 

+1.70 

0.931  9555 

+270,1 

\  42n^.i 

9.06 

1.03 

8  ^7A 
\  ^\^3^ 

3 

9  58  21M  . 

-4f.3S2  i 

+15  40  Sl.%  . 

+1.61 

0.932  6082 

186 


SATURN,  1919. 


GREENWICH  MEAN  TIME. 


Dftte. 

Aaoenakm. 

Var.per 
Hour. 

Apparent 
DecUnAtkm. 

Vir.per 
Hour. 

Lonrithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
floml- 
diam- 
•tnr. 

Her. 
Paral- 
lax. 

Transit, 
Mflridlan 

of 
Green- 

Ifoott, 

JVbon. 

Noon. 

XrbOW. 

.^rboft. 

JVOOA. 

lfoom» 

wlcfa. 

h   m      s 

8 

•        t         n 

tt 

ft 

n 

h      m 

Apr.      1 

9  38  39.15 

-0.383 

+15  39  10.4 

+1.78 

0.931  3116 

+960.4 

9.07 

1.03 

9    1.9 

2 

9  38  30.14 

0.368 

15  39  52.1 

1.70 

0.9319555 

370.1 

9.06 

1.03 

8  57.8 

3 

9  38  21.51 

0.353 

15  40  31.8 

1.61 

0.932  6082 

373.7 

9.05 

1.03 

8  53.8 

4 

9  38  13.27 

0.335 

15  41    9.5 

1.52 

0.933  2693 

377.3 

9.03 

1.03 

8  49.7 

5 

9  38    5.43 

0.319 

15  41  45.0 

1.43 

0.933  9386 

380.6 

9.02 

1.03 

8  45.7 

6 

9  37  57.97 

-0.302 

+15  42  18.5 

+1J» 

0.934  6159 

+388.8 

9.01 

1.02 

8  41.6 

7 

9  37  50.92 

0.286 

15  42  50.0 

1.27 

0.935  3007 

386.9 

8.99 

1.02 

8  37.6 

8 

9  37  44.26 

0.209 

15  43  19.3 

1.18 

0.935  9929 

389.9 

8.98 

1.02 

8  33.5 

9 

9  37  38.01 

0.252 

15  43  46.6 

\M 

0.936  6920 

393.7 

8.96 

1.02 

8  29.5 

10 

9  37  32.16 

0.235 

15  44  11.8 

1.00 

0.937  3978 

396.5 

8.95 

1.02 

8  25.5 

11 

9  37  26.72 

-0.218 

+15  44  34.8 

40.92 

0.938  1101 

+396.1 

8.93 

1.02 

8  21.4 

12 

9  37  21.68 

0.201 

15  44  55.8 

0.88 

0.938  8286 

800.6 

8.92 

1.01 

8  17.4 

13 

9  37  17.05 

0.184 

15  45  14.6 

0.74 

0.939  5531 

808.1 

8.90 

1.01 

8  13.4 

14 

9  37  12.83 

0.167 

15  45  81.3 

0.65 

0.940  2833 

805.4 

8.89 

1.01 

8    9.4 

15 

9  37    9.02 

0.150 

15  45  45.9 

0.56 

0.941  0189 

307.6 

8.87 

1.01 

8    5.4 

16 

9  37    5.63 

-0.133 

+15  45  58.4 

40.48 

0.941  7598 

+309.7 

8.86 

1.01 

8    1.4 

17 

9  37    2.65 

0J15 

15  46    8.8 

0.30 

0.942  5056 

311.7 

8.84 

1.01 

7  57.5 

18 

9  37    0.09 

0.098 

15  46  17.1 

0.30 

0.943  2561 

313.7 

8.83 

1.00 

7  53.5 

19 

9  36  57.94 

0.081 

15  46  23.3 

0.31 

0.944  0111 

315.5 

8.81 

1.00 

7  49.5 

20 

9  36  56.21 

0i)63 

15  46  27.3 

0.12 

0.944  7702 

317.1 

8.80 

1.00 

7  45.6 

21 

9  36  54.90 

-0.046 

+15  46  29.3 

40.04 

0.945  5332 

+318.7 

8.78 

1.00 

7  41.6 

22 

9  36  54.01 

0.028 

15  46  29.1 

-0.05 

0.946  2999 

830.2 

8.77 

1.00 

7  37.7 

23 

9  36  53.54 

-0.011 

15  46  26.8 

0.14 

0.947  0701 

321.6 

8.75 

0.99 

7  33.7 

24 

9  36  53.50 

40.007 

15  46  22.4 

0.33 

0.947  8435 

322.9 

8.74 

0.99 

7  29.8 

25 

9  36  53.87 

0.024 

15  46  15.9 

0.32 

0.948  6199 

324.1 

8.72 

0.99 

7  25.9 

26 

9  36  54.66 

+0.042 

+15  46    7.2 

-0.41 

0.949  3991 

4335.2 

8.70 

0.99 

7  21.9 

27 

9  36  55.88 

0.059 

15  45  56.4 

0.50 

0.950  1808 

326.2 

8.69 

0.99 

7  18.0 

28 

9  36  57.51 

0.077 

15  45  43.4 

0.58 

0.950  9648 

327.1 

8.67 

0.99 

7  14.2 

29 

9  36  59.57 

0.095 

15  45  28.4 

0.67 

0.951  7506 

327.8 

8.66 

0.98 

7  10.3 

30 

9  37    2.05 

0.112 

15  45  11.3 

0.76 

0.952  5382 

328.5 

8.64 

0.98 

7    6.4 

May      1 

9  37    4.96 

-fO.130 

Ah  44  52.1 

-0.84 

0.953  3272 

4329.0 

8.63 

0.98 

r7    2.5 

^^  2 

9  37    8.28 

0.147 

. 15  44  30.8 

0.93 

0.954  1173 

329.4 

8.61 

0.98 

6  58.6 

3 

9  37  12.02 

0.165 

15  44    7.5 

1.02 

0.954  9084 

329.8 

8.59 

0.98 

6  54.7 

4 

9  37  16.18 

0.182 

15  43  42.0 

1.11 

0.955  7002 

330.0 

8.58 

0.98 

6  50.9 

5 

9  37  20.75 

0.199 

15  43  14.5 

1.19 

0.956  4924 

330.1 

8.56 

0.97 

6  47.0 

6 

9  37  25.74 

+0.216 

+15  42  44.9 

-1.28 

0.957  2848 

+330.2 

8.55 

0.97 

6  43.2 

7 

9  37  31.13 

0.233 

15  42  13.3 

1.36" 

0.958  0772 

330.1 

8.53 

0.97 

6  39.3 

8 

9  37  36.94 

0.250 

15  41  39.7 

1.44 

0.958  8693 

330.0 

8.52 

0.97 

6  35.5 

9 

9  37  43.15 

0.267 

15  41    4.0 

1.53 

0.959  6610 

329.8 

8.50 

0.97 

6  31.7 

10 

9  37  49.77 

0.284 

15  40  26.4 

1.61 

0.960  4521 

329.4 

8.49 

0.96 

6  27.9 

11 

9  37  56.78 

40.301 

+15  39  46.8 

-1.69 

0.961  2422 

+329.0 

8.47 

0.96 

6  24.0 

12 

9  38    4.20 

0.317 

15  39    5.2 

1.78 

0.962  0313 

328.5 

8.46 

0.96 

6  20.2 

13 

9  38  12.01 

0.334 

15  38  21.6 

1.85 

0.962  8191 

328.0 

8.44 

0.96 

6  16.4 

14 

9  38  20.22 

0.350 

15  37  36.1 

1.94 

0.963  6055 

327.3 

8.42 

0.96 

6  12.6 

15 

9  38  28.81 

0.366 

15  36  48.6 

2.03 

0.964  3902 

326.6 

8.41 

0.96 

6    8.8 

16 

9  38  37.80 

40.383 

+15  35  59.2 

-2.10 

0.965  1731 

+325.8 

8.40 

0.95 

6    5.1 

27) 

P  38  47.17  J 

-^0.399 

+15  35    7.9 

-2.18 

0.965  9541 

+325.0 

8.38 

0.95 

6    1.3 

\ 
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SATURN,  1919. 


GREENWICH  MEAN  TIME. 


Date. 

Apparent 
Aaoeiislon. 

Var.per 
Hour. 

Apparent 
DedmatJoD. 

Var.per 
Hcnir. 

LoKarlthm  of 

Distance 
£rom  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
ulani" 
etor. 

Hor. 

Paral- 

lax. 

Transit, 

Meridian 

of 

Oreen- 

JVbon. 

JToon. 

Ifoon. 

IfO(M, 

JVbofi. 

IVooii. 

JrOOII* 

iVboii. 

wich. 

h   m      8 

8 

•     t      It 

n 

It 

It 

b     m 

July      1 

9  51  36.97 

+0.OT4 

+14  27  11.1 

-5.16 

0.996  4109 

+220.7 

7.81 

0.89 

3  17.2 

2 

9  52    0.46 

0.983 

14  25    6.9 

5.20 

0.996  9365 

217.3 

7.80 

0.89 

8  13.6 

3 

9  52  24.16 

0.992 

14  23    1.6 

5.25 

0.997  4539 

213.9 

7.79 

0.89 

8  10.1 

4 

9  52  48.07 

1.000 

14  20  55.1 

5.29 

0.997  9630 

210.4 

7.78 

0.88 

3    6.6 

5 

9  53  12.18 

1.009 

14  18  47.5 

5.34 

0.998  4637 

206.9 

7.77 

0.88 

3    3.0 

6 

9  53  36.49 

+1.017 

+14  16  38.8 

-5.39 

0.998  9560 

+208.4 

7.76 

0.88 

2  69.5 

7 

9  54    1.00 

1.025 

14  14  29.0 

5.43 

0.999  4398 

199.8 

7.76 

0.88 

2  56.0 

8 

9  54  25.69 

1.033 

14  12  18.1 

5.48 

0.999  9150 

196.2 

7.76 

0.88 

2  62.5 

9 

9  54  50.58 

1.041 

14  10    6.1 

5.53 

1.000  3816 

192.6 

7.74 

0.88 

2  48.9 

10 

9  55  15.65 

1.048 

14    7  52.9 

5.57 

1.000  8396 

189.0 

7.73 

0.88 

2  45.4 

11 

9  55  40.90 

+1.056 

+14    5  38.9 

-5.61 

1.001  2889 

+185.4 

7.72 

0.88 

2  41.9 

12 

9  56    6.33 

1.063 

14    3  23.8 

5.65 

1.0017294 

181.7 

7.72 

0.88 

2  38.4 

13 

9  56  31.93 

1.070 

14    1    7.7 

5.60 

1.002  1611 

178.0 

7.71 

0.88 

2  34.9 

14 

9  56  57.70 

1.077 

• 

13  58  50.5 

5.73 

1.002  5840 

174.3 

7.70 

0.88 

2-81.4 

15 

9  57  23.63 

1.084 

13  56  32.6 

5.77 

1.002  9979 

170.6 

7.69 

0.87 

2  27.9 

16 

9  57  49.72 

+1.090 

+13  54  13.6 

-5.81 

1.003  4029 

•1-166.9 

7.69 

0.87 

2  24.4 

17 

9  58  15.96 

1.097 

13  51  53.7 

5.85 

1.003  7989 

163.1 

7.68 

0.87 

2  20.9 

18 

9  58  42.36 

1.103 

13  49  32.8 

5.89 

1.004  1858 

159.3 

7.67 

0.87 

2  17.4 

19 

9  59    8.91 

1.109 

13  47  11.1 

5.93 

1.004  5636 

155.5 

7.67 

0.87 

2  13.9 

20 

9  59  35.61 

1.115 

13  44  48.4 

5.96 

1.004  9322 

151.7 

7.66 

0.87 

2  10.4 

21 

10    0    2.44 

+1.121 

+13  42  24.9 

-6.00 

1.005  2916 

+147.8 

7.65 

0.87 

2    6.9 

22 

10    0  29.41 

1.127 

13  40    0.6 

6.03 

1.005  6416 

143.9 

7.65 

0.87 

2    3.4 

23 

10    0  56.52 

1.132 

13  37  35.5 

6.06 

1.005  9822 

140.0 

7.64 

0.87 

2    0.0 

24 

10    1  23.76 

1.138 

13  35    9.6 

6.10 

1.006  3134 

136.0 

7.64 

0.87 

1  56.5 

25 

10    1  51.12 

1.143 

13  32  42.9 

6.13 

1.006  6350 

132.0 

7.63 

0.87 

1  53,0 

26 

10    2  18.60 

+1.148 

+13  30  15.4 

-6.16 

1.006  9471 

+128.0 

7.62 

0.87 

1  49.5 

27 

10    2  46.20 

1.153 

13  27  47.2 

6.19 

1.007  2495 

124.0 

7.62 

0.87 

1  46.0 

28 

10    3  13.92 

1.157 

13  25  18.4 

6.22 

1.007  5422 

119.9 

7.61 

0.87 

1  42.6 

29 

10    3  41.74 

1.161 

13  22  48.8 

6.25 

1.007  8252 

115.9 

7.61 

0.86 

1  39.1 

30 

10    4    9.66 

1.166 

13  20  18.5 

6.28 

1.008  0985 

111.9 

7.60 

0.86 

1  35.6 

31 

10    4  37.69 

+1.170 

+13  17  47.6 

-6.30 

1 .008  3621 

+107.8 

7.60 

0.86 

1  32.2 

Aug.      1 

10    5    5.81 

1.174 

13  15  16.2 

6.32 

1.008  6158 

103.7 

7.60 

0.86 

1  28.7 

2 

10    5  34.02 

1.177 

13  12  44.1 

6.35 

1.008  8598 

99.6 

7.59 

0.86 

1  25.2 

3 

10    6    2.31 

1.180 

13  10  11.4 

6.38 

1.009  0939 

95.5 

7.59 

0.86 

1  21.8 

4 

10    6  30.68 

1.184 

13    7  38.1 

6.40 

1.009  3181 

91.4 

7.58 

0.86 

1  18.3 

5 

10    6  59.13 

+1.187 

+13    5    4.3 

-6.42 

1.009  5324 

+  87.2 

7.58 

0.86 

1  14.9 

6 

10    7  27.66 

1.190 

13    2  30.0 

6.44 

1.009  7368 

83.1 

7.58 

0.86 

1  11.4 

7 

10    7  56.26 

1.193 

12  59  55.3 

6.46 

1.009  9313 

79.0 

7.57 

0.86 

1    7.9 

8 

10    8  24.93 

1.196 

12  57  20.1 

6.48 

1.010  1158 

74.8 

7.57 

0.86 

1    4.6 

9 

10    8  53.65 

1.198 

12  54  44.4 

6.50 

1.010  2903 

70.6 

7.57 

0.86 

1    1.0 

10 

10    9  22.44 

+1.200 

+12  52    8.3 

-«.51 

1.010  4548 

+  66.5 

7.56 

0.86 

0  57.6 

11 

10    9  51.27 

1.202 

12  49  31.8 

6.53 

1.010  6093 

62.3 

7.56 

0.86 

0  54.1 

12 

10  10  20.16 

1.205 

12  46  54.9 

6.55 

1.010  7538 

58.1 

7.56 

0.86 

0  50.7 

13 

10  10  49.09 

1.207 

12  44  17.6 

6.56 

1.010  8884 

54.0 

7.55 

0.86 

0  47.2 

14 

10  11  18.07 

1.208 

12  41  40.0 

6.57 

1.011  0129 

49.8 

7.55 

0.86 

0  43.8 

15 

10  11  47.08 
10  12  16.13  1 

+1.210 

+12  39    2.1 

-6.59 

1.0111274 

+  45.6 

7.55 

0.86 

0  40.3 

lel 

'hl.211 

•¥12  36  23.8 

-6.00 

l.OU  2318 

+  41.4 

7.66 

0.86 

0  36.9 

SATURN,  1919.  189 

OBEENWICH  MEAN  TIME. 


190  8ATTJEN,  1919. 

GREENWICH  MEAK  TIME. 


SATUKN,  1919.  191 

GREENWICH  MEAN  TIME. 


192  SATURN,  1919. 

FOB  MEAN  NOON. 


UEANUS,  1919. 


193 


GREENWICH  MEAN  TIME. 


^■^^^^^^Km^im  ^m   «        w     w      m^m   -^^ 

■  w 

Date. 

^SSS'* 

Var.per 
Day. 

Apparent 
Declination. 

Var.per 
Day. 

Logarithm  of 

Distance 
from  Earth. 

Var.  per 
Day. 

Seml- 
dfam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

NboUm 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h    m      s 

s 

•        f         n 

It 

n 

ft 

h     m 

an.       1 

21  50  51.37 

+10.337 

-13  48  19.5 

+55.27 

1.315  9455 

+2588.6 

1.62 

0.43 

3  10.0 

5 

21  51  33.72 

10.828 

13  44  33.2 

57.84 

1.316  9444 

2404.8 

1.62 

0.42 

2  55.0 

9 

21  52  17.93 

11.272 

13  40  37.1 

60.19 

1.317  8681 

2212.1 

1.61 

0.42 

2  40.0 

13 

21  53    3.84 

11.C74 

13  36  32.0 

62.32 

1.318  7131 

2012.0 

1.61 

0.42 

2  25.0 

17 

21  53  51.27 

12.036 

13  32  18.8 

64.26 

1.319  4769 

1805.9 

1.61 

0.42 

2  10.1 

21 

21  54  40.07 

+12.355 

-13  27  58.2 

+66.00 

1.320  1570 

+1593.4 

1.60 

0.42 

1  55.2 

25 

21  55  30.06 

12.634 

13  23  31.1 

67.51 

1.320  7508 

1374.8 

1.60 

0.42 

1  40.3 

29 

21  56  21.09 

12.872 

13  18  58.4 

68.80 

1.321  2561 

1150.9 

1.60 

0.42 

1  25.4 

'eb.      2 

21  57  12.97 

13.058 

13  14  21.0 

69.85 

1.321  6709 

922.0 

1.60 

0.42 

1  10.5 

6 

21  58    5.49 

13.195 

13    9  39.9 

70.65 

1.321  9933 

690.3 

1.60 

0.42 

0  55.7 

10 

21  58  58.47 

+13.287 

-13    4  56.1 

+71.20 

1.322  2230 

+  458.0 

1.60 

0.42 

0  40.8 

14 

21  59  51.73 

13.336 

13    0  10.6 

71.61 

1.322  3597 

+  225.7 

1.60 

0.42 

0  26.0 

18 

22    0  45.10 

13.341 

12  55  24.3 

71.60 

1.322  4036 

-      6.4 

1.60 

0.42 

0  11.1 

22 

22    1  38.40 

13.304 

12  50  38.1 

71.47 

1.322  3546 

238.7 

1.60 

0.42 

23  52.6 

•26 

22    2  31.47 

13.223 

12  45  52.9 

71.10 

1.322  2127 

470.5 

1.60 

0.42 

23  37.7 

lat.      2 

22    3  24.12 

+13.005 

-12  41    9.7 

+70.44 

1.321  9784 

-  701.0 

1.60 

0.42 

23  22.9 

6 

22    4  16.17 

12.922 

12  36  29.7 

69.54 

1.321  6524 

927.7 

1.60 

0.42 

23    8.0 

10 

22    5    7.44 

12.706 

12  31  53.7 

68.41 

1.321  2369 

1149.0 

1.60 

0.42 

22  53.1 

14 

22    5  57.76 

12.448 

12  27  22.7 

67.05 

1.320  7339 

1365.2 

1.60 

0.42 

22  38.2 

18 

22    6  46.97 

12.152 

12  22  57.6 

66.47 

1.320  1455 

1676.6 

1.60 

0.42 

22  23.3 

22 

22    7  34.93 

+11.821 

-12  18  39.2 

+63.69 

1.319  4742 

-1779.8 

1.61 

0.42 

22    8.4 

26 

22    8  21.49 

11.452 

12  14  28.4 

61.68 

1.318  7224 

1978.6 

1.61 

0.42 

21  53.4 

30 

22    9    6.49 

11.043 

12  10  26.1 

59.43 

1.317  8923 

2170.0 

1.61 

0.42 

21  38.4 

ipr.      3 

22    9  49.78 

10.593 

12    6  33.3 

56.95 

1.316  9876 

2352.2 

1.62 

0.42 

21  23.4 

7 

22  10  31.19 

10.109 

12    2  50.8 

64.27 

1.316  0119 

2524.1 

1.62 

0.43 

21    8.4 

11 

22  11  10.61 

+  9.596 

-11  59  19.4 

+61.43 

1.314  9697 

-2685.4 

1.62 

0.43 

20  53.3 

15 

22  11  47.92 

9.053 

11  55  59.6 

48.42 

1.313  8650 

2835.9 

1.63 

0.43 

20  38.2 

19 

22  12  23.00 

8.483 

11  52  52.3 

45.21 

1.312  7024 

2975.8 

1.63 

0.43 

20  23.0 

23 

22  12  55.75 

7.886 

11  49  58.1 

41.86 

1.311  4868 

3105.5 

1.64 

0.43 

20    7.8 

27 

22  13  26.05 

7.201 

11  47  17.6 

38.37 

1.310  2195 

3223.0 

1.64 

0.43 

19  52.6 

lay       1 

22  13  53.80 

+  6.607 

-11  44  51.4 

+34.70 

1.308  9093 

-3326.9 

1.65 

0.43 

19  37.3 

5 

22  14  18.88 

5.934 

11  42  40.3 

30.84 

1.307  5607 

3414.1 

1.65 

0.43 

19  22.0 

9 

22  14  41.25 

5.247 

11  40  44.7 

26.99 

1.306  1799 

3488.0 

1.66 

0.43 

19    6.6 

13 

22  15    0.83 

4.540 

11  39    4.5 

23.06 

1.304  7722 

3547.7 

1.66 

0.44 

18  51.2 

17 

22  15  17.56 

3.826 

11  37  40.4 

18.98 

1.303  3437 

3592.5 

1.67 

0.44 

18  35.7 

21 

22  15  31.42 

+  3.100 

-11  36  32.7 

+14.88 

1.3019002 

-3622.4 

1.67 

0.44 

18  20.2 

25 

22  15  42.34 

2.360 

11  35  41.4 

10.72 

1.300  4478 

3637.6 

1.68 

0.44 

18    4.7 

29 

22  15  50.29 

1.613 

11  35    7.0 

6.50 

1.298  9924 

3635.4 

1.68 

0.44 

17  49.1 

'une      2 

22  15  55.24 

0.864 

11  34  49.4 

+  2.29 

1.297  5419 

3614.8 

1.69 

0.44 

17  33.4 

6 

22  15  57.21 

+  0.120 

11  34  48.6 

-  1.87 

1.296  1028 

3577.6 

1.70 

0.45 

17  17.7 

10 

22  15  56.21 

-  0.618 

-11  35    4.3 

-  5.98 

1.294  6820 

-3524.1 

1.70 

0.45 

17    2.0 

14 

22  15  52.28 

1.345 

11  35  36.4 

10.05 

1.293  2857 

3454.4 

1.71 

0.45 

16  46.2 

18 

22  15  45.46 

2.063 

11  36  24.6 

14.04 

1.291  9206 

330P.0 

1.71 

0.45 

16  30.3 

22 

22  15  35.79 

2.770 

11  37  28.6 

17.94 

1.290  5927 

3267.0 

1.72 

0.45 

16  14.4 

26 

22  15  23.32 

3.461 

11  38  48.0 

21.75 

1.289  3093 

3147.3 

1.72 

0.45 

^\^  ^.^ 

30 

22  15    8.13 

-  4.129 

-11  40  22.4 

-25.41 

1.288  0771  \-aoio.o 

\\.1^ 

\  Q.\^ 

\-V^  AaS> 

uly      4 

22  14  «f5?  i 

o      mm          to 

"4.765  i 

-11  42  11.0  I 

-28.86 

1.286  9030 

\  -2&5" .( 

>\\.T 

i\  ^A 

b\\^*i.^3 
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TJKANU8,  1919. 


GREENWICH  MEAN  TIME. 


Dftte. 

^ffiS?* 

Var.per 

ApptfUt 
DedmatloQ. 

Vir.per 
Diy. 

Lqnrithniof 

Distance 
fran  Entha 

V8r.inr 

Seoil- 
diua* 

Hor. 
Pvml- 

Transit, 
IferidJaa 

Gran- 

Noon, 

.^^bofi. 

Jroon. 

JWmni. 

J9boHm 

lnon% 

JTmh. 

JToon. 

wkh. 

h 

m       8 

8 

•       »        #/ 

tt 

tf 

ft 

h     m 

July      4 

22  14  50.33 

-4.765 

-11  42  11.0 

-28.86 

1.286  9030 

-3867.6 

1.73 

0.45 

15  26.5 

8 

22  14  30.05 

6.371 

11  44  13.0 

32.11 

1.285  7930 

2689.6 

1.74 

0.46 

15  10.4 

12 

22  14    7.41 

6.942 

11  46  27.6 

35.15 

1.284  7531 

3606.8 

1.74 

0.46 

14  54.3 

16 

22  13  42.56 

6.479 

11  48  53.9 

37.97 

1.283  7881 

3314.3 

1.74 

0.46 

14  38.1 

20 

22  13  15.63 

6.978 

11  51  31.1 

40.59 

1.282  9035 

3106.9 

1.75 

0.46 

14  22.0 

24 

22  12  46.79 

-7.435 

-11  54  18.3 

-42.95 

1.282  1043 

-1886.6 

1.75 

0.46 

14    5.8 

28 

22  12  16.21 

7.846 

11  57  14.3 

45.00 

1.281  3959 

1664.1 

1.75 

0.46 

13  49.5 

Aug.      1 

22  11  44.09 

8.203 

12    0  17.9 

46.74 

1.280  7824 

1411.1 

1.76 

0.46 

13  33.3 

6 

22  11  10.66 

8.502 

12    3  27.8 

48.16 

1.280  2681 

1169.8 

1.76 

0.46 

13  17.0 

9 

22  10  36.14 

8.750 

12    6  42.8 

49.29 

1.279  8553 

903.6 

1.76 

0.46 

13    0.7 

13 

22  10    0.73 

-8.943 

-12  10    1.7 

-50.09 

1.279  5460 

-641.6 

1.76 

0.46 

12  44.3 

17 

22 

9  24.67 

9.061 

12  13  23.1 

50.58 

1.279  3427 

374.6 

1.76 

0.46 

12  284) 

21 

22 

8  48.16 

9.163 

12  16  45.9 

50.75 

1.279  2469 

-  108.8 

1.76 

0.46 

12  11.7 

25 

22 

8  11.45 

9.179 

12  20    8.6 

50.54 

1.279  2600 

+  169.6 

1.76 

0.46 

11  55.3 

29 

22 

7  34.81 

9.131 

12  23  29.8 

60.01 

1.279  3825 

442.6 

1.76 

0.46 

1139.0 

Sept.     2 

22 

6  58.48 

-«.023 

-12  26  48.2 

-49.12 

1.279  6137 

+  712.9 

1.76 

0.46 

1122.7 

6 

22 

6  22.71 

8.852 

12  30    2.3 

47.90 

1.279  9522 

978.6 

1.76 

0.46 

11    6.4 

10 

22 

5  47.74 

8.626 

12  33  11.0 

46.41 

1.280  3958 

1238.9 

1.76 

0.46 

10  50.1 

14 

5  13.78 

8.343 

12  36  13.2 

44.63 

1.280  9425 

1493.0 

1.76 

0.46 

10  33.8 

18 

22 

4  41.07 

8.004 

12  39    7.6 

42.52 

1.281  5893 

1740.4 

1.75 

0.46 

10  17.5 

22 

22 

4    9.82 

-7.611 

-12  41  53.0 

-40.13 

1.282  3337 

+1979.5 

1.75 

0.46 

10    1.3 

26 

22 

3  40.26 

7.100 

12  44  28.3 

37.47 

1.283  1715 

2207.9 

1.75 

0.46 

9  45.1 

30 

22 

3  12.61 

6.657 

12  46  52.4 

34.54 

1.284  0983 

2423.2 

1.74 

0.46 

9  28.9 

Oct.       4 

22 

2  47.06 

6.111 

12  49    4.3 

31.40 

1.285  1081 

2623.7 

1.74 

0.46 

9  12.7 

8 

22 

2  23.78 

5.522 

12  51    3.3 

2S.05 

1.286  1953 

2809.6 

1.73 

0.46 

8  56.6 

12 

22 

2    2.93 

-4.901 

-12  52  48.5 

-24.55 

1.287  3539 

+2981.6 

1.73 

0.45 

8  40.5 

16 

22 

1  44.62 

4.245 

12  54  19.5 

20.88 

1.288  5786 

3138.9 

1.72 

0.45 

8  24.5 

20 

22 

1  29.02 

3.551 

12  55  35.3 

17.02 

1.289  8628 

3279.5 

1.72 

0.45 

8    8.5 

24 

22 

1  16.25 

2.829 

12  56  35.5 

13.04 

1.291  1999 

3403.3 

1.71 

0.45 

7  52.6 

28 

22 

1    6.42 

2.083 

12  57  19.5 

8.9C 

1.292  5829 

3507.8 

1.71 

0.45 

7  36.7 

Nov.     1 

22 

0  59.61 

-1 .321 

-12  57  47.1 

-  4.81 

1.294  0036 

+3592.8 

1.70 

0.45 

7  20.9 

5 

22 

0  55.87 

-0.54G 

12  57  57.9 

-  0.59 

1.295  4547 

3659.8 

1.70 

0.45 

7    5.1 

9 

22 

0  55.25 

+0.234 

12  57  51.8 

+  3.04 

1.296  9291 

3709.2 

1.69 

0.44 

6  49.4 

13 

22 

0  57.75 

1.019 

12  57  28.8 

7.80 

1.298  4197 

3741 .1 

1.69 

0.44 

6  33.7 

17 

22 

1    3.41 

1.809 

12  b(\  48.9 

12.12 

1.299  9196 

3755.5 

1.68 

0.44 

6  18.1 

21 

22 

1  12.22 

+2.508 

-12  55  51.8 

+16.40 

1.301  4216 

+3751 .3 

1.67 

0.44 

6    2.5 

25 

22 

1  24.19 

3.383 

12  5^1  37.8 

20.58 

1.302  9181 

3727.9 

1.67 

0.44 

5  47.0 

29 

22 

1  39.27 

4.154 

12  53    7.2 

24.73 

1.304  4015 

3686.2 

1.66 

0.44 

5  31.5 

Dec.     3 

22 

1  57.40 

4.907 

■  12  51  20.1 

28.77 

1.305  8648 

3027.4 

1.66 

0.43 

5  16.1 

7 

22 

2  18.50 

5.G41 

12  49  17.2 

32.09 

1.307  3014 

3553.5 

1.65 

0.43 

5    0.7 

11 

22 

2  42.50 

+6.354 

-12  46  58.7 

+36.53 

1.308  7056 

+3404.9 

1.65 

0.43 

4  45.4 

15 

22 

3    9.30 

7.044 

12  44  25.1 

40.26 

1.310  0713 

3301 .2 

1.64 

0.43 

4  30.1 

19 

22 

3  38.82 

7.712 

12  41  36.8 

43.87 

1.311  3926 

3242.7 

1.64 

0.43 

4  14.8 

23 

22 

4  10.96 

8.351 

12  38  34.4 

47.30 

1.312  6635 

3109.4 

1.63 

0.43 

3  59.6 

27 

22 

4  45.58 

8.954 

12  35  18.6 

50.57 

1.313  8783 

29(')2.4 

1.63 

0.43 

3  44.5 

31 

22 

5  22.54 

+9.620 

-12  31  50.1 

+63.66 

1.315  0318 

+2803.0 

1.02 

0.43 

3  29.4 

URANIIS,  1919. 
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FOR  GREENWICH  MEAN  NOON. 


Data. 

HeUooentrio 

Loiuitude, 

Mean  Eqolnoz 

of  Date. 

Var.per 
Day. 

RedQCtUm 
to  Orbit. 

HeUooentrio 
Latitade. 

Var.per 
Day. 

LoMrithmof 
Radfais  Vector. 

Var.per 
Day.    ^ 

•     /      // 

// 

// 

•     /      // 

// 

a. 

5 

327  13  42.2 

88.M 

+5.0 

-0  44  27.9 

-0.16 

1.301 4170 

+14.2 

15 

327  20  10.6 

88.84 

5.0 

0  44  29.4 

0.16 

1.301  4312 

14.2 

25 

327  26  38.9 

88.83 

.     5.0 

0  44  30.8 

0.15 

1.301  4454 

14.2 

;b. 

4 

327  33    7.2 

88.83 

+5.0 

-0  44  32.3 

*-0.15 

1.301  4595 

+14.1 

14 

327  39  35.5 

38.82 

4.9 

0  44  33.7 

0.14 

1.301 4736 

14.1 

24 

327  46    3.7 

38Ut2 

4.9 

0  44  35.1 

0.14 

1.301  4877 

14.0 

IT. 

6 

327  62  31.9 

38.82 

+4.9 

-0  44  36.5 

-0.14 

1.301  5017 

+14.0 

16 

327  59    0.1 

38.82 

4.9 

0  44  37.9 

0.14 

1.301  5156 

13.0 

26 

328    5  28.2 

38 .81 

4.8 

0  44  39.3 

0.14 

1.301  5295 

13.8 

)r. 

5 

328  11  56.3 

38.81 

+4.8 

-0  44  40.7 

-0.14 

1.3015433 

+13.8 

15 

328  18  24.4 

38.81 

4.8 

0  44  42.1 

0.14 

1.301  5570 

13.7 

25 

328  24  52.5 

38  JO 

4.7 

0  44  43.5 

0.14 

1.301  5707 

13.6 

1 

ly 

5 

328  31  20.5 

38.80 

+4.7 

0  44  44.8 

-0.14 

1.301  5843 

+13.6 

15 

328  37  48.5 

88.80 

4.7 

0  44  46.2 

0.13 

1.301  6979 

13.6 

25 

328  44  16.4 

38.70 

4.6 

0  44  47.5 

0.13 

1.301  6114 

13.6 

I 

ine 

4 

328  50  44.3 

38.70 

+4.6 

-0  44  48.8 

-0.13 

1.301  6249 

1 

+13.5 

14 

328  57  12.2 

38.70 

4.6 

0  44  50.1 

0.13 

1.301  6384 

13.4 

24 

329    3  40.1 

38.78 

4.6 

0  44  51.4 

0.13 

1.301  6617 

13.3 

dy 

4 

329  10    7.9 

38.78 

+4.5 

-0  44  52.7 

-0.13 

1.301  6649 

+13.3 

14 

329  16  35.7 

38.78 

4.5 

0  44  54.0 

0.13 

1.301  6782 

13.2 

24 

329  23    3.5 

38.78 

4.5 

0  44  55.3 

0.13 

1.301  6914 

13.2 

ag. 

3 

329  29  31.3 

38.78 

+4.4 

-0  44  66.6 

-0.13 

1.301  7046 

+13.1 

13 

329  35  59.0 

38.n 

4.4 

0  44  57.8 

0.13 

1.301  7175 

13.0 

23 

329  42  26.7 

38.77 

4.4 

0  44  69.1 

0.13 

1.301  7306 

13.0 

?pt. 

2 

329  48  54.4 

88.76 

+4.3 

-0  46    0.3 

-0.12 

1.301  7435 

+12.9 

12 

329  55  22.0 

38.76 

4.3 

0  46    1.6 

0.12 

1.301  7564 

12.8 

22 

330    1  49.6 

38.76 

4.3 

0  46    2.8 

0.12 

1.301  7692 

12.8 

ct. 

2 

330    8  17.2 

38.76 

+4.2 

-0  46    4.0 

-0.12 

1.301  7820 

+12.7 

12 

330  14  44.7 

38.76 

4.2 

0  46    6.2 

0.12 

1.301  7947 

12.7 

22 

330  21  12.3 

38.76 

4.2 

0  46    6.4 

0.12 

1.301  8074 

12.6 

yy. 

1 

330  27  39.8 

38.75 

+4.2 

-0  46    7.6 

-0.12 

1.301  8200 

+12.6 

11 

330  34    7.3 

38.76 

4.1 

0  46    8.8 

0.12 

1.301  8326 

12.6 

21 

330  40  34.7 

38.74 

4.1 

0  46    9.9 

0.12 

1.301  8451 

12.4 

JC. 

1 

330  47    2.1 

38.74 

+4.1 

-0  45  11.1 

-0.12 

1.301  8675 

+12.4 

11 

330  53  29.5 

38.74 

4.0 

0  45  12.2 

0.11 

1.301  8699 

12.4 

21 

330  59  56.9 

38.74 

4.0 

0  45  13.4 

0.11 

1.301  8822 

12.a 

31 

331    6  24.2 

38.78 

+4.0 

-0  45  14.5 

-O.ll 

41 

331  12  51.5 

88.78 

+3.9 

-0  45  15.6 

\       -0A\ 
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NEPTUNE,  1919. 


GREENWICH  MEAN  TIME. 


Datp. 

Apparent 

liiKht 
AsoeiLsion. 

Var.  por 
I>ay. 

Apparent 
Divlination. 

Var.  per 

rhi\. 

Logarithm  of 

l>L«itaiu« 
from  Earth. 

Var.psr 

SftmJ. 
dlam* 
eter. 

Hot. 

Pwal- 

lax. 

Transit. 

Meridian 

of 

Gpern- 

iS'o'i/j. 

yoon. 

Xuon. 

Xoon. 

AVmmi. 

AooM. 

JTooii. 

^nMMia 

wfcfa. 

h    m       s 

.s 

0          t           n 

n 

n 

u 

h     m 

Jan. 

1 

8  44  18.49 

-.",.w>."> 

+  18    0  12.1 

+23.05 

1.465  0830 

-1236.1 

1.32 

0.80 

14    1.6 

5 

8  43  54.70 

u.Oh) 

IS    1  46.4 

24.09 

1 .464  6214 

1060.8 

1.33 

0.30 

13  45.5 

9 

8  43  29.80 

r,.3'.M 

18    3  24.6 

24.97 

1.4(>4  2280 

897.0 

1.33 

0.80 

13  29.3 

13 

8  43    4.17 

f>.:»i4 

18    5    5.9 

25.05 

1.463  9042 

721.6 

1.33 

0.30 

13  13.2 

17 

8  42  37.80 

0.«l»i7 

18    6  49.6 

26.17 

1.463  6512 

642 .5 

1.33 

0.30 

12  57.0 

21 

8  42  10.89 

— f»  .7TR 

+  18    8  35.1 

+2f,.57 

1.463  4707 

-  359.1 

1.33 

0.30 

12  40.9 

25 

8  41  43.63 

r..MO 

18  10  21.9 

2i'..78 

1.463  3042 

-  173.4 

1.33 

0.30 

12  24.7 

29 

8  41  16.18 

G.SiW 

18  12    9.1 

2»'..82 

1.463  3321 

+    12.8 

1.33 

0.30 

12    8.5 

Feb. 

2 

8  40  4S.74 

C.Ml 

18  13  56.2 

21)  .67 

1.463  3746 

199.8 

1.33 

0.30 

1163.3 

C 

8  40  21.49 

t>.772 

18  15  42.2 

20.31 

1.463  4917 

384.6 

1.33 

0.30 

1136.1 

10 

8  39  54.62 

-» 18  17  26.5 

+25.82 

1.463  6817 

+  566.7 

1.33 

0.30 

11  19.9 

14 

8  39  28.29 

f..4«8 

18  19    8.6 

25.19 

1.463  9438 

743.9 

1.33 

0.30 

11    3.8 

18 

8  39    2.69 

r,.2'.)9 

18  20  47.8 

24.40 

1.4r>4  2761 

916.4 

1.33 

0.30 

10  47.6 

22 

8  38  37.95 

fi.Otio 

18  22  23.6 

23.47 

1.464  6762 

1083.4 

1.33 

0.30 

lOSli 

20 

S  38  14.23 

.').7Sti 

18  23  55.4 

22.40 

1.465  1421 

1245.5 

1.32 

0.30 

10  15.4 

B£ar. 

2 

8  37  51.71 

-5.171 

+  18  25  22.6 

+21.18 

1.465  6716 

+1399.9 

1.32 

0.30 

9  59  J 

f) 

8  37  30.51 

5.121 

18  26  44.7 

19.83 

1.466  2608 

1545.0 

1.32 

0.30 

9  43.2 

10 

S  37  10.79 

4.7:t«i 

18  28     1.1 

1S.3M 

1.466  9064 

1081.2 

1.32 

0.30 

9  27.1 

M 

8  36  52.0fi 

1 .32.-) 

IS  29  11.6 

10.84 

1.467  6044 

1800.8 

1.32 

0.30 

9  11.1 

18 

S  36  36.22 

;i.sy2 

IS  30  15.7 

15.20 

1 .468  3505 

1922.4 

1.31 

0.30 

8».l 

22 

S  36  21.56 

-3.4;<2 

+ 18  31  13.1 

+13.50 

1.469  1410 

+202S.2 

1.31 

0.30 

8  39.1 

2<> 

S  36     8.79 

2.'».W 

IS  32    3.6 

11.72 

1.469  9716 

2123.1 

1.31 

0.30 

8  23i 

30 

S  35  57.97 

2.4.W 

18  32  46.8 

9.87 

1.470  8380 

2200.8 

1.31 

0.30 

8   7i 

Apr. 

3 

8  35  49.19 

1  .«».T«; 

18  33  22.5 

7.9tJ 

1.471  7355 

2278.9 

l.:50 

0.30 

7  51.4 

/ 

S  ;i5  42.50 

1.407 

18  33  50.4 

5.99 

1.472  6594 

2337.7 

1.30 

0.30 

7  85.6 

11 

S  35  37.94 

-O.H7:i 

+  18  34  10.4 

+  4.04 

1.473  6041 

+2385.0 

1.30 

0.30 

7  19.8 

15 

8  35  35.52 

-n.;w4 

18  34  22.7 

2.08 

1 .474  5659 

2421.1 

1.30 

0.29 

7    4.1 

19 

S  35  35.27 

-^0.207 

IS  34  27.0 

+  0.08 

1.475  5394 

2444.7 

1.29 

0.29 

6  48i 

23 

8  35  37.18 

o.7:iO 

18  34  23.3 

-  1.93 

1.476  5203 

2458.4 

1.29 

0.29 

6  32.6 

27 

8  35  41.27 

1.204 

18  34  11.6 

3.93 

1.477  50-16 

2400.7 

1.29 

0.29 

6  17.0 

May 

1 

8  .35  47.53 

4 1  .Jsi:. 

+  18  33  51.9 

-  5.92 

1.478  1872 

-f  2450.4 

1.28 

0.29 

6    1.4 

8  r,5  55.94 

2.3IVS 

18  33  24.3 

7.<5s 

1.479  4(>34 

242.'4.7 

1.28 

0.29 

6  45.8 

9 

8  36     6.46 

2.SW 

18  32  48.9 

9.S2 

1.480-1287 

239«).0 

128 

0.29 

6  30i 

13 

8  36  19.04 

:i.3i>9 

18  32    5.8 

11.72 

l.lSl  3789 

2353.5 

1.28 

0.29 

6  14.7 

17 

8  36  33.63 

3.S'J4 

18  31  15.2 

13.57 

1.4S2  3103 

2301.9 

1.27 

0.29 

4  59.2 

21 

8  36  50.17 

+  1.373 

+18  30  17.3 

-1.-..37 

1.483  2192 

+2240.9 

1.27 

0.29 

4  43.8 

25 

8  37     8.60 

4.S42 

18  29  12.3 

17.13 

1.484  1018 

2170.0 

1.27 

0.29 

4  28.3 

29 

8  37  2S.i^8 

.').2y3 

18  28    0.3 

lS.«Hi 

I.IM  9545 

20<J1 .4 

1.27 

0.29 

4  12.9 

Juno 

8  37  50.91 

i.719 

18  26  41.5 

2J).5n 

1.-1S5  7737 

2002.7 

1.26 

0.29 

3  57.6 

(i 

8  38  14.60 

U.i24 

18  25  lii.4 

22.0.'* 

1.4M;5556 

1905.8 

1.26 

0.29 

3  42.3 

10 

8  38  39.87 

+r...'-.07 

+  18  23  45.2 

-23 .5 1 

1 .487  2975 

+  1S02.0 

1.26 

0.29 

3  27.0 

11 

8  39    6.62 

G.>!4i3 

18  22    8.2 

24.9(» 

1.4R7  9t>69 

1G93.4 

1.26 

0.29 

3  11.7 

18 

8  39  31.74 

7.195 

18  20  25.6 

2i).,'«) 

1.4S8  6514 

1577.9 

1.25 

0.29 

2  56.4 

22 

8  40    4.15 

7.607 

18  18  37.9 

27.55 

1 .4S9  2584 

14:)0.5 

1.25 

0.29 

2  41.2 

26 

8  40  34.76 

7.792 

18  16  45.3 

2S.73 

l.-l»9  8157 

1328.2 

1.25 

0.28 

2  25.9 

30 

8  41    6.45 

+8.049 

+18  14  48.2 

-29.79 

1.4rH)3203 

+  1195.2 

1.25 

0.28 

2  10.7 

July 

^1 

8  41  39.11  ; 

+8.275 

+18  12  47.1 

1  -30 .7A 

1.490  771^ 

+lOS8.a 

,1.25 

0.28 

1  55.6 

\ 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 
1»Kht 

Var.pcr 
Day. 

Apparent 
DocUnatlon. 

Var.per 
Day. 

Logarithm  of 

Distance 
from  Earth* 

Var.  per 
Day. 

Seml- 
diam- 
etar. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Oroen- 

JVbofi. 

^rOOfl. 

JToon. 

JVioon. 

JToofi. 

Noon. 

Nocn, 

.yoofi. 

wich. 

h    m       s 

« 

•     t       It 

0f 

II 

t» 

h     m 

ruly      4 

8  41  39.11 

+8.276 

+18  12  47.1 

-30.74^ 

1.490  7713 

+1058.3 

1.26 

0.28 

1  55.6 

8 

8  42  12.61 

8.460 

18  10  42.4 

31 .60' 

1.491 1664 

917.1 

1.25 

0.28 

140.4 

12 

8  42  46.83 

8.638 

18    8  34.4 

32.37 

1.491  5046 

773.4 

1.25 

0.28 

1  25.2 

16 

8  43  21.68 

8.778 

18    6  23.6 

33.02 

1.491  7848 

627.2 

1.25 

0.28 

1  10.1 

20 

8  43  57.02 

8.890 

18    4  10.4 

33.58 

1.492  0060 

478.3 

1.25 

0.28 

0  54.9 

24 

8  44  32.76 

+8.974 

+18    1  55.1 

-34.03 

1.492  1671 

+  327.1 

1.24 

0.28 

-0  39.8 

28 

8  45    8.77 

9.026 

17  59  38.3 

34.35 

1.492  2674 

173.8 

1.24 

0.28 

0  24.7 

Aug.      1 

8  45  44.92 

0.043 

17  57  20.5 

34.58 

1.492  3060 

+    19.7 

1.24 

0.28 

0    9.5 

5 

8  46  21.07 

0.028 

17  55    2.2 

34.60 

1.492  2832 

-  134.0 

1.24 

0.28 

23  50.6 

9 

8  46  57.11 

8.986 

17  52  43.8 

34.58 

1.492  1989 

287.0 

1.24 

0.28 

23  35.5 

13 

8  47  32.92 

+8.915 

+17  50  25.7 

-34.42 

1.492  0538 

-  438.4 

1.24 

0.28 

23  20.3 

17 

8  48    8.39 

8.814 

17  48    8.6 

34.13 

1.491  8483 

589.3 

1.25 

0.28 

23    5.2 

21 

8  48  43.39 

8.683 

17  45  52.8 

33.75 

1.491  5825 

739.2 

1.25 

0.28 

22  50.0 

25 

8  49  17.81 

8.520 

17  43  38.8 

33.22 

1.491  2572 

887.0 

1.25 

0.28 

22  34.9 

29 

8  49  51.51 

8.326 

17  41  27.2 

32.54 

1.490  8733 

1032.0 

1.25 

0.28 

22  19.7 

Sept.     2 

8  50  24.38 

+8.102 

+17  39  18.6 

-31.76 

1.490  4322 

-1172.5 

1.25 

0.28 

22    4.6 

6 

8  50  56.29 

7.849 

17  37  13.3 

30.84 

1.489  9359 

1308.2 

1.25 

0.28 

21  49.4 

10 

8  51  27.14 

7.570 

17  35  12.0 

29.82 

1.489  3862 

1439.7 

1.25 

0.29 

21  34.1 

14 

8  51  56.82 

7.267 

17  33  14.9 

28.70 

1.488  7848 

1566.3 

1.25 

0.29 

21  18.9 

18 

8  52  25.24 

6.937 

\l  31  22.6 

27.43 

1.488  1339 

1087.2 

1.26 

0.29 

21    3.6 

22 

8  52  52.28 

+6.578 

+17  29  35.6 

-26.04 

1.487  4358 

-1802.5 

1.26 

0.29 

20  48.3 

26 

8  53  17.83 

6.191 

17  27  54.4 

24.54 

1.486  6928 

1911.1 

1.26 

0.29 

20  33.0 

30 

8  53  41.78 

5.781 

17  26  19.4 

22.93 

1.485  9080 

2011.2 

1.26 

0.29 

20  17.7 

>ct.       4 

8  54    4.05 

5.351 

17  24  51.1 

21.21 

1.485  0850 

2102.8 

1.27 

0.29 

20    2.3 

8 

8  54  24.56 

4.900 

17  23  29.8 

19.43 

1.484  2269 

2185.6 

1.27 

0.29 

19  46.9 

12 

8  54  43.23 

+4.433 

+17  22  15.8 

-17.55 

1.483  3377 

-2259.4 

1.27 

0.29 

19  31.5 

16 

8  55    0.00 

3.947 

17  21    9.5 

15.59 

1.482  4205 

2325.3 

1.27 

0.29 

19  16.1 

20 

8  55  14.78 

3.443 

17  20  11.2 

13.53 

1.481  4788 

2380.8 

1.28 

0.29 

19    0.6 

24 

8  55  27.52 

2.923 

17  19  21.3 

11.42 

1.480  5173 

2425.6 

1.28 

0.29 

18  45.1 

28 

8  55  38.15 

2.391 

17  18  39.9 

9.25 

1.479  5399 

2458.6 

1.28 

0.29 

18  29.5 

ov.      1 

8  55  46.64 

+1.851 

+17  18    7.4 

-  7.01 

1.478  5520 

-2470.4 

1.28 

0.29 

18  13.9 

5 

8  55  52.95 

1.305 

17  17  43.8 

4.77 

1.477  5579 

2489.0 

1.29 

0.29 

17  58.3 

9 

8  55  57.08 

0.760 

17  17  29.2 

2.r,4 

1.476  5623 

2487.2 

1.29 

0.29 

17  42.6 

13 

8  55  59.02 

+0.208 

'   17  17  23.5 

-  0.26 

1.475  5697 

2474.0 

1.29 

0.29 

17  26.9 

17 

8  55  58.74 

-0.346 

17  17  27.1 

+  2.03 

1.474  5848 

2448.1 

1.30 

0.29 

17  11.2 

21 

8  55  56.26 

-0.895 

+17  17  39.7 

+  4.29 

1.473  6129 

-2409.6 

1.30 

0.30 

16  55.4 

25 

8  55  51.59' 

1.438 

17  18    1.4 

fi.o5 

1.472  6588 

2358.5 

1.30 

0.30 

16  39.6 

29 

8  55  44.77 

1.972 

17  18  32.0 

8.74 

1.471  7279 

2293.2 

1.30 

0.30 

16  23.7 

►ec.       3 

8  55  35.84 

2.487 

17  19  11.2 

10.83 

1 .470  8258 

2216.2 

1.31 

0.30 

16    7.8 

8  55  24.90 

2.982 

17  19  58.6 

12.87 

1.469  9564 

2128.3 

1.31 

0.30 

15  51.9 

11 

8  55  12.00 

-3.466 

+17  20  54.1 

+14.87 

1.469  1246 

-2029.4 

1.31 

0.30 

15  36.0 

15 

8  54  57.20 

3.931 

17  21  57.4 

1«.76 

1.468  3344 

1919.0 

1.32 

0.30 

15  20.0 

19 

8  54  40.59 

4.369 

17  23    8.0 

18.52 

1.467  5909 

1797.0 

1.32 

0.30 

15    4.0 

23 

8  54  22.29 

4.778 

17  24  25.4 

20.17 

1.466  8982 

1664.5 

1.32 

0.30 

14  48.0 

27 

8  54    2.41 

5.156 

17  25  49.2 

21.69 

1.466  2607 

1521 .4 

1.32 

0.30 

14  31.9 

31 

8  53  41.09 

• 

-5.498 

+17  27  18.7 

+23.04 

1.465  6822 

-1360.8 

1.32 

0.30 

^  U  15  A 
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200     FORMULA  FOR  THE  REDUCTION  OF  STARS,  1919. 


The  constants  of  precc^ion,  nutation  and  aberration  adopted  b^  the  Conr 
firence  IrUematiorude  des  J^toiles  Fondamentales  which  met  m  Pans  in  May, 
1896,  are  given  on  page  xvi,  and  together  with  the  notation  of  Bbssel  are 
used  in  the  f omnQie  which  follow. 

BESSELIAN  STAR-NUMBERS. 


// 


Terms  of  Long  Period, 
A^r-  0.342  21  ain  ft 

+  0.004  15  sin  2  £2 

-  0.025  26  sin  2  L 
+  0.002  51  am  (L-F) 

-  0.000  99  sin  (3  L-F) 

+  0.000  42  sin  (L+r) 

+  0.000  25  sin  (2  L-JJ) 
// 

B-  -  9.210  cos  ft 
+  0.090  cos  2  ft 

-  0.551  cos  2  L 

-  0.022  cos  (3  L-r) 
+  0.009  cos  (L+r) 

+  0.007  cos  (2  L-ft) 

C-  -20.4700  cos  «  cos  O 

D 20.4700  sin  Q 

E 0.0415  sin  ft +0^^0005  sin  2  ft -0^^0031  sin  2  L 

Bessel's  Star-Constants. 


Terms  of  Short  Period. 
-0.004  05  sin  2  C 
+0.000  23  sin  (C+rO 
+0.001  34  sin  (C-rO 
-0.000  68  sin  (2  C  -ft) 
-0.000  52  sin  (3  C  -^ 
+0.000  30  sin  (C  -2  L+rO 
+0.000  12  sin  2  (C-L) 


-0.088  cos  2  C 
-0.018  cos  (2  C  -ft) 

-0.011  cos  (3  (C  -ro 

+0.005  cos  (c+ro 


a-3'.072  69+l'.336  35  sin  a^  tan  6^ 
6-iV  cos  Oo  tan  «o 
«- A  cos  o^  sec  6o 
d-^  sin  tto  sec  b^ 


0^-20^^0452  cos  a^ 

l/"  -sin  o,, 

c'-tan  ci)  cos  5o-"8in  o^,  sin  8^ 

(f'-cos  Oo  sin  d^ 


I-  C  tan  a> 


Formulxfor  Reduction  to  Apparent  Position, 

a^a^+Tn+Aa+Bb+Cc+Dd+^E    (in  time) 
8^S^+Tti^+Aa<+Bl/-\-  C(/-\-Dd^         (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/+//-  +46^^0903  A  +E       (in  arc) 
-  +3«.07269^  +^vE    (in  time) 
//-  -0-.0124  sin  2  ([  +0-.0041  sin  (C  -r0+0V0007  sin  (C  +rO 
-0-.0021  sin  (2  C  -ft)-0-.0016  sin  (3  C  -O 
+0V0009  sin  (C  -2  L+rO+0».0004  sin  2  (C  -L) 
gdnG'B  ^  sin  i/-C 

g  cos  G- 20^^0452  A  h  cos  H-'D 

Formulxfor  Reduction  to  Apparent  Position, 

a''a^+f+f+Tti+^  g  sin  (G+a^)  tan  ^o+A  ^  ^^  (^+<*i>)  oec  6^ 
S^i^+rfZ+g  cos  (6r+ao)+^  COS  (H+a^)  sin  5o+i  cos  S^ 

In  the  above  formulae, 

r  denotes  the  time  reckoned  in  imits  of  one  year,  from  the  beginning  of  the 
Besselian  fictitious  year  (1919,  January  0**.701,  Washington  mean 
time), 
Ooj  do,       the  star's  mean  R.  A.  and  Decl.  at  the  beginning  of  the  fictitious  year, 
a,     Sf      the  star's  apparent  right  ascension  and  declination  at  the  time  r, 


(in  time) 
(in  arc) 


m', 


the  annual  proper  motion  in  right  ascension  and  declination, 


O ,  the  Sun's  true  longitude, 
L,  the  Sun's  mean  longitude, 
O,  the  lonfi^tude  of  me  Moon's 
asoendiDg  node, 


0),  the  obliquity  of  the  ecliptic, 
r,  the  long,  of  the  Sim's  perig^ee, 
r',  the  long,  of  the  Moon's  pengee, 
C ,  the  Moon's  mean  longitude. 
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The  indepondent  star-numbers  are  more  convenient  than  Bessel's  when 
only  one  or  two  apparent  positions  of  a  star  are  required,  or  when  Bessel's 
star-constants  are  not  known  with  sufficient  accuracy. 

In  using  the  star-constants  of  the  British  Association  Catalogue^  a,  6,  c,  rf, 
a^y  h'f  c\  d  J  with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be 
computed  are  -4c,  Bdj  Ca^  Dh,  —Ac% —Bd'j  —  Ca'j—DV. 

In  the  computation  of  the  Besselian  star-numbers  given  for  Washington 
mean  midnight  of  each  day  of  the  year,  on  pages  202-205,  the  shoiir-period 
terms — that  is,  the  terms  mvolving  the  Moon's  mean  longitude — ^have  been 
included. 

In  the  computation  of  the  independent  star-numbers,  pages  206-213,  the 
short-period  terms  have  been  included  in  the  two  columns  headed  G  and  Log  g. 
The  quantities /and  f  give  separately  the  effect  of  the  long-period  and  short- 
period  terms,  f  ditfers  but  slightly  from  the  quantity  —0  .1866  sin  2  C  + 
0".0622  sin  (C  —V)  given  on  page  37  of  the  Prods-Verhaux  of  the  Paris  Con- 
ference of  1896,  whicn  quantity  that  conference  decided  should  be  omitted  in 
the  reduction  of  stars  from  mean  to  apparent  place. 

In  computing  the  ephomcrides  of  the  circumpolar  stars  in  this  volume. 
all  short-penod  terms  have  been  included.  The  quantitv/',  which  was  omitted 
from  the  ephemerides  of  the  circumpolar  stars  given  in  the  American  Evhemeria 
and  Nautical  Almanac  for  the  years  1900  to  1915,  inclusive,  is  now  included  in 
these  ephemerides  in  accordance  with  the  decision  of  the  Congrds  International 
des  J&phemerides  Astronomwues  held  in  Paris  in  October,  1911.  See  page  43 
of  Prods-  Verhaux  of  that  Congress. 

In  the  computation  of  the  ephemerides  of  the  ten-day  stars,  no  short-period 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximum  and  minimum,  they  may  amount  in 
right  ascension  to  ±0^.008  tan  6,  and  in  declination  to  ±0".13.  For  com- 
puting the  effect  of  these  terms  for  the  correction  of  the  positions  of  stars  inter- 
polated from  the  ten-day  ephemerides,  the  following  formulae  may  be  used,  in 
which  Aa  and  A5  denote  the  effect  of  the  short-period  terms  in  right  ascension 
and  declination,  respectively,  and  5'V  ^^d  5"w,  the  sum  of  the  short-period 
terms  of  the  nutation  in  longitude  and  obliquity: 

The  values  of  6' V  ^^^  of  6''«  for  Washington  mean  midnight  are  riven  for 
each  day  of  the  year  on  pages  215-216,  and  have  been  computed  as  follows: 

yV-50^^37  A2  h^'oi ^2 

in  which  A^  and  B^  are  the  sums  of  the  short-period  terms  given  in  the  expres- 
sions for  A  and  B  on  page  200. 

The  quantities  D^a,  Dja,  Z>^5,  and  Dj^  are  given  for  each  ten-day  star  on 

pages  316-513,  and  have  been  computed  by  means  of  the  following  formulae: 

^^"iV  (cos  cd+sin  a  tan  6  edn  u)  Daa"  -^  cos  a  tan  h 

D^  —cos  a  sin  w  2>»  5— sin  a 

In  the  Star  List  of  the  American  Ephemeris  for  the  years  1910  and  1911 
and  in  the  American  Ephemeris  and  Nautical  Ahrvaruic  for  the  years  1912  to 
1915,  inclusive,  the  value  used  for  the  derivative  of  the  right  ascension  with 
reference  to  ^  was 

ly^-^  sin  a  tan  5  sin  a» 

and  the  addition  of  the  term  -^  ^^^  ^  ^  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Congr^  Intemalional  des  J^pkAndrid^  AstToium\.\;q[u.e;^ 
of  1911  with  reference  to  the  quantity^. 
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BESSELIAN  STAR-NUMBERS,  1919. 


FOR  WASHINGTON  MEAN  MIDNIOHT. 


Solar  Day. 
(Sid.Hr.) 

Logil. 

hogB. 

Log  (7. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

JjogA. 

LogB. 

LogC. 

LogJD. 

Jan. 

0 

+9.52419 

+0.5360 

-0.50242 

+1.30480 

Feb.  15 

+9.67801 

+0.4638 

-1.19474 

+1.05312 

1 

9.53075 

0.5351 

0.54517 

1.30340 

16 

9.67846 

0.4614 

1.19971 

1.04134 

2 

9.53696 

0.5321 

0.58395 

1.30186 

17 

9.67894 

0.4613 

1.20448 

1.02911 

3 

9.54237 

0.5277 

0.61943 

1.30018 

18 

9.67966 

0.4630 

1.20907 

1.01638 

h 

4 

9.54678 

0.5224 

0.65209 

1.29835 

h    1^ 

9.68074 

0.4660 

1.21348 

1.00314 

(7.0) 

5 

+9.55007 

+0.5177 

--0.68234 

+1.29637 

(10.0)  20 

+9.68228 

+0.4693 

-1.21771 

+0.98934 

6 

9.55245 

0.5146 

0.71048 

1.29425 

21 

9.68432 

0.4725 

1.22176 

0.97496 

7 

9.55444 

0.5141 

0.73679 

1.29198 

22 

9.68687 

0.4748 

1.22564 

0.95996 

8 

9.55659 

0.5162 

0.76145 

1.28956 

23 

9.68985 

0.4757 

1.22936 

0.94428 

9 

9.55941 

0.5205 

0.78466 

1.28698 

24 

9.69298 

0.4747 

1.23290 

0.92789 

10 

+9.56336 

+0.5257 

-0.80656 

+1.28426 

25 

+9.69608 

+0.4717 

-1.23628 

+0.91072 

U 

9.56850 

0.5304 

0.82726 

1.28138 

26 

9.69886 

0.4667 

1.23951 

0.89271 

12 

9.57446 

0.5332 

0.84690 

1.27834 

27 

9.70104 

0.4604 

1.24258 

0.87379 

13 

9.58081 

0.5336 

0.86554 

1.27515 

28 

9.70254 

0.4538 

1.24549 

0.86388 

14 

9.58693 

0.5310 

0.88329 

1.27179 

Mar.     1 

9.70343 

0.4484 

1.24824 

0.a't288 

15 

+9.59230 

+0.5262 

-0.90021 

+1.26827 

2 

+9.70384 

+0.4453 

-1.25086 

+0.81069 

16 

9.59666 

0.5201 

0.91635 

1.26458 

3 

9.70406 

0.4455 

1.25381 

0.78717 

17 

9.59991 

0.5139 

0.93178 

1.26072 

4 

9.70'151 

0.4489 

1.25562 

0.76218 

18 

9.60225 

0.5088 

0.94655 

1.25669 

5 

9.70557 

0.4545 

1.25778 

0.73554 

h 

19 

9.60397 

0.5053 

0.96070 

1.25249 

h      « 

9.70742 

0.4609 

1.25980 

0.70703 

(8.0) 

20 

+9.60541 

+0.5039 

-0.97427 

+1.24810 

(11.0)    7 

+9.71006 

+0.4663 

-1.26168 

+0.67639 

21 

9.60693 

0.5045 

0.98730 

1.24354 

8 

9.71324 

0.4695 

1.26342 

0.64331 

22 

9.60878 

0.5064 

0.99980 

1.23879 

9 

9.71657 

0.4696 

1.26501 

0.60738 

23 

9.61111 

0.5091 

1.01183 

1.23385 

10 

9.71959 

0.4668 

1.26647 

0.56808 

24 

9.61401 

0.5120 

1.02340 

1.22871 

11 

9.72206 

0.4618 

1.26779 

0.52475 

25 

+9.61749 

+0.5144 

-1.03452 

+1.22337 

12 

+9.72376 

+0.4559 

-1.26898 

+0.47650 

26 

9.62150 

0.5159 

1.04524 

1.21783 

13 

9.72469 

0.4506 

1.27003 

0.42210 

27 

9.62588 

0.5158 

1.05557 

1.21208 

14 

9.72502 

0.4470 

1.27095 

0.35977 

28 

9.63043 

0.5138 

1.06552 

1.20611 

15 

9.72502 

0.4459 

1.27173 

0.28688 

29 

9.63480 

0.5098 

1.07511 

1.19993 

16 

9.72498 

0.4473 

1.27238 

0.19913 

30 

+9.63871 

+0.5040 

-1.06436 

+1.19352 

17 

+9.72514 

+0.4509 

-1.27290 

+0.08894 

31 

9.64187 

0.4971 

1.09327 

1.18688 

18 

9.72560 

0.4559 

1.27329 

9.94080 

Feb. 

1 

9.64417 

0.4903 

1.10187 

1.17999 

19 

9.72649 

0.4616 

1.27354 

9.71423 

2 

9.64568 

0.4849 

1.11017 

1.17286 

20 

9.72784 

0.4672 

1.27367 

+9.21259 

3 

9.64668 

0.4819 

1.11818 

1.16548 

h     21 

9.72967 

0.4722 

1.27366 

-9.28202 

h 

4 

+9.64764 

+0.4820 

-1.12591 

+1.15783 

(12.0)  22 

+9.73184 

+0.4759 

-1.27353 

-9.73692 

(9.0) 

5 

9.64899 

0.4847 

1.13336 

1.14990 

23 

9.73429 

0.4779 

1.27326 

9.954U 

6 

9.65111 

0.4890 

1.14055 

1.14170 

24 

9.73678 

0.4779 

1.27286 

0.09803 

7 

9.65420 

0.4935 

1.14749 

1.13321 

25 

9.73915 

0.4761 

1.27234 

0.20582 

8 

9.65806 

0.4965 

1.15418 

1.12441 

26 

9.74112 

0.4728 

1.27168 

0.29195 

9 

+9.66238 

+0.4970 

-1.16064 

+1.11529 

27 

+9.74257 

+0.4689 

-1.27090 

-0.36364 

10 

9.66671 

0.4945 

1.16686 

1.10584 

28 

9.74343 

0.4657 

1.26998 

0.42502 

11 

9.67057 

0.4894 

1.17286 

1.09605 

29 

9.74376 

0.4645 

1.26893 

0.47866 

12 

9.67367 

0.4825 

1.17864 

1.08590 

30 

9.74391 

0.4663 

1.26775 

0.52625 

13 

9.67586 

0.4751 

1.18421 

1.07538 

31 

9.74418 

0.4710 

1.26644 

0.56900 

14 

+9.67724 

+0.4685 

-1.18958 

+1.06446 

Apr.     1 

+9.74490 

+0.4783 

-1.26500 

-0.60776 

15 

+9.67801 

+0.4638 

-1.19474 

+1.05312 

2 

+9.74638 

+0.4867 

-1.26342 

-0.64322 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 


Solar  D«7. 
(Sid.  Hr.) 

Logii. 

LogB. 

umc. 

Log  P. 

Solar  Dfty. 
(Sid.  Hr.) 

Logil. 

LogB. 

LogC. 

LogD. 

Apr.      1 

+9.74490 

+0.4783 

-1.26600 

-0.60776 

liay    17 

+9.82266 

+0.6223 

-1.01880 

-1.23060 

2 

9.74638 

0.4867 

1.26342 

0.64322 

18 

9.82634 

0.6233 

1.00769 

1.23669 

3 

9.74860 

0.4946 

1.26171 

0.67586 

19 

9.82786 

0.6231 

0.99617 

1.24021 

4 

9.75140 

0.5008 

1.25986 

0.70606 

20 

9.83000 

0.6220 

0.98421 

1.24466 

5 

9.75452 

0.5043 

1.26788 

0.73419 

h    21 

9.83169 

0.6206 

0.97180 

1.24893 

h       6 

+9.76751 

+0.5049 

-1.26577 

-0.76045 

(16.0)  22 

+9.83293 

+0.6200 

-0.96889 

-1.25305 

(18.0)    7 

9.76007 

0.5033 

1.26351 

0.78508 

23 

9.83384 

0.6208 

0.94647 

1.26700 

8 

9.76193 

0.5004 

1.26112 

0.80826 

24 

9.83470 

0.6236 

0.93160 

1.26060 

.       9 

9.76306 

0.4976 

1.24859 

0.83012 

25 

9.83577 

0.6284 

0.91694 

1.26444 

10 

9.76363 

0.4962 

1.24591 

0.85080 

26 

9.83734 

0.6345 

0.90176 

1.26793 

11 

+9.76382 

+0.4967 

-1.24309 

-0.87041 

27 

+9.83953 

+0.6410 

-0.88689 

-1.27127 

12 

9.76389 

0.4996 

1.24013 

0.88904 

28 

9.84235 

0.6468 

0.86931 

1.27446 

13 

9.76411 

0.5045 

1.23702 

0.90677 

29 

9.84562 

0.6610 

0.86196 

1.27751 

14 

9.76461 

0.5108 

1.23376 

0.92367 

30 

9.84903 

0.6631 

0.83374 

1.28041 

16 

9.76553 

0.5178 

1.23036 

0.93981 

31 

9.86227 

0.6632 

0.81462 

1.28317 

16 

+9.76690 

+0.5248 

-1.22680 

-0.95524 

June     1 

+9.85506 

+0.6517 

-0.79460 

-1.28680 

17 

9.76865 

0.5312 

1.22308 

0.97001 

2 

9.85725 

0.6496 

0.77328 

1.28828 

18 

9.77079 

0.5367 

1.21921 

0.98416 

3 

9.85886 

0.6478 

0.76086 

1.29063 

10 

9.77319 

0.5408 

1.21518 

0.99774 

4 

9.86000 

0.6470 

0.72707 

1.29286 

20 

9.77674 

0.5431 

1.21098 

1.01078 

h      ^ 

9.86091 

0.6477 

0.70181 

1.29493 

h     21 

+9.77818 

+0.6439 

-1.20662 

-1.02331 

(17.0)   6 

+9.86178 

+0.6600 

-0.67486 

-1.29689 

(14.0)  22 

9.78040 

0.5431 

1.20209 

1.03536 

7 

9.86279 

0.6534 

0.64600 

i.29871 

23 

9.78215 

0.5416 

1.19738 

1.04696 

8 

9.86408 

0.6576 

0.61498 

1.30040 

24 

9.78340 

0.5402 

1.19250 

1.05812 

9 

9.86571 

0.6620 

0.68144 

1.30197 

25 

9.78416 

0.5401 

1.18744 

1.06889 

10 

9.86766 

0.6663 

0.64497 

1.30341 

26 

+9.78468 

+0.5422 

-1.18220 

-1.07927 

11 

+9.86993 

+0.6698 

-0.60504 

-1.30472 

27 

9.78520 

0.5468 

1.17678 

1.08927 

12 

9.87244 

0.6725 

0.46094 

1.30591 

28 

9.78610 

0.5536 

1.17115 

1.09893 

13 

9.87510 

0.6740 

0.41173 

1.30698 

29 

9.78762 

0.5616 

1.16532 

1.10824 

14 

9.87776 

0.6743 

0.35608 

1.30792 

30 

9.78986 

0.5698 

1.15930 

1.11724 

15 

9.88032 

0.6733 

0.29213 

1.30874 

May      1 

+9.79275 

+0.5767 

-1.15306 

-1.12592 

16 

+9.88256 

+0.6714 

-0.21695 

-1.30944 

2 

9.79602 

0.5815 

1.14662 

1.13431 

17 

9.88443 

0.6690 

0.12586 

1.31002 

3 

9.79933 

0.5838 

1.13995 

1.14241 

18 

9.88586 

0.6669 

0.01031 

1.31047 

4 

9.80231 

0.5839 

1.13306 

1.16024 

19 

9.88692 

0.6658 

9.85219 

1.31081 

5 

9.80472 

0.5826 

1.12593 

1.15781 

20 

9.88780 

0.6664 

9.60090 

1.31102 

h       6 

+9.80648 

+0.5810 

-1.11856 

-i.16511 

h    21 

+9.88881 

+0.6688 

-8.93560 

-1.31111 

(15.0)    7 

9.80761 

0.5801 

1.11094 

1.17217 

(18.0)  22 

9.89012 

0.6726 

+9.35510 

1.31109 

8 

9.80834 

0.5807 

1.10307 

1.17899 

23 

9.89198 

0.6772 

9.73174 

1.31094 

9 

9.80888 

0.5831 

1.09493 

1.18559 

24 

9.89441 

0.6815 

9.93029 

1.31067 

10 

9.80948 

0.5872 

1.08651 

1.19196 

25 

9.89728 

0.6845 

0.06595 

1.31028 

11 

+9.81030 

+0.5925 

-1.07780 

-1.19811 

26 

+9.90040 

+0.6858 

+0.16905 

-1.30977 

12 

9.81148 

0.5987 

1.06880 

1.20405 

27 

9.90344 

0.6851 

0.25223 

1.30914 

13 

9.81308 

0.6049 

1.05948 

1.20978 

28 

9.90616 

0.6827 

0.32188 

1.30839 

14 

9.81504 

0.6108 

1.04984 

1.21532 

29 

<7.fKlo4x 

0.6795 

0.38180 

1.30752 

15 

9.81736 

0.6158 

1.03985 

1.22067 

30 

9.91011 

0.6761 

0.43431 

1.30652 

16 

+9.81993 

+0.6197 

-1.02951 

-1.22582 

July     1 

+9.91133 

+0.6736 

+0.48106 

-1.30540 

17 

+9.82266 

+0.6223 

-1.01880 

-1.23080 

2 

+9.91226 

+0.6723 

+0.62316 

-1.30416 

+0".04-+<>U)02 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

LogA. 

LogB. 

LogC. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

Logil. 

JjogB. 

LcfC. 

LcsD. 

July      1 

+9.91133 

+0.6735 

+0.48105 

-1.30540 

Aug.    16 

+9.97346 

+0.6477 

+1.17745 

^1.06805 

9.91226 

0.6723 

0.52315 

1.30416 

17 

9.97459 

0.6508 

1.1B280 

1.07811 

3 

9.91306 

0.6724 

0.56139 

1.30279 

18 

9.97616 

0.6535 

1.18797 

1.06782 

4 

9.91394 

0.6740 

0.59644 

1.30130 

19 

9.97805 

0.6547 

1.19295 

1.05714 

0 

9.91500 

0.6764 

0.62874 

1.29968 

20 

9.98006 

0.6539 

1.19776 

1.04606 

h      6 

+9.91635 

+0.6791 

+0.65870 

-1.29794 

h     21 

+9.98195 

+0.6512  +1.20240 

-1.03456 

(19.0)    7 

9.91801 

0.6818 

0.68660 

1.29607 

(22.0)  22 

9.98353 

0.6470.    1.20687 

1.02261 

8 

9.91991 

0.6841 

0.71271 

1.29407 

23 

9.98468 

0.6421  1    1.21118 

1.01019 

9 

9.92204 

0.6855 

0.73723 

1.29194 

24 

9.98538 

0.6375     1.21632 

0.99728 

10 

9.92432 

0.6859 

0.76031 

1.28968 

25 

9.98575 

0.6340     1.21930 

0.98384 

11 

+9.92664 

+0.6851 

+0.78212 

-1.28728 

26 

+9.98594 

+0.6323  +1.22313 

-0.96983 

12 

9.92890 

0.6831 

0.80278 

1.28475 

27 

9.98607 

0.6322 

1.22680 

0.95522 

13 

9.93092 

0.6801 

0.82238 

1.28209 

28 

9.98630 

0.6335 

1.23032 

0.93998 

14 

9.93261 

0.6765 

0.84102 

1.27928 

29 

9.98675 

0.6357 

1.23369 

0.92404 

15 

9.93390 

0.6729 

0.85879 

1.27634 

30 

9.98745 

0.6382     1.23691 

0.90736 

16  +9.93486 

+0.6701 

+0.87573 

-1.27326 

31 

+9.98837 

+0.6405  1+1.23999 

-0.88987 

17 

9.93556 

0.6687 

0.89193 

1 .27003 

Sopt.    1 

9.98949 

0.6422     1.24292 

0.87151 

18 

9.93623 

0.6691 

0.90744 

1.26666 

2 

9.99076 

0.6431 

1.24572 

0.85221 

19.    9.93712 

0.6711 

0.92230 

1.26313 

3 

9.99212 

0.6428 

1.24837 

t),83187 

20 

9.93840 

0.6742 

0.93655 

1.25946 

4 

9.99348 

0.6413 

1.25088 

0.81040 

h    21+9.94017 

+0.6774 

+0.95024 

-1.25563 

h      5 

+9.99476 

+0.6388  +1.25326 

-0.78767 

(20.0)  22      9.94239 

0.6797 

0.96339 

1.25165 

(23.0)    6 

9.99584 

0.6353,    1.25550 

0.76353 

23      9.94490 

0.6805 

0.97605 

1.24750 

9.99664 

0.6315!    1.25761 

0.73783 

24      9.94740 

0.6792 

0.98823 

1.24320 

8 

9.99712 

0.6280      1.25958 

1 

0.71037 

25 

9.94980 

0.6761 

0.99996 

1.2:i872 

9 

9.99734 

0.6258 

1.26142 

a68090 

26 

+9.95175 

+0.6718 

+1.01127 

-1.23408 

10 

+9.99742 

+0.6254  ! +1.26313 

-0.64914 

27 

9.95321 

0.6672 

1,02218 

1.22926 

11 

9.99755 

0.6270      1.26471 

0.61472 

28 

9.95421 

0.6631 

1.03270 

1.22428 

12 

9.99789 

0.6303  1    1.26616 

0.57717 

29 

9.95489 

0.6602 

1.04286 

1.21910 

13 

9.99861 

0.6346 

1.26748 

O.53590 

30 

9.95541 

0.6589 

1.05267 

1.21374 

14 

9.99974 

0.6387 

1.26867 

0.49013 

n 

+9.95592 

+0.6590 

+1.06214 

-1.20818 

15 

+0.00122 

+0.6417 

+1.26974 

-0.43878 

Aug.     1 

9.95656 

0.6604 

1.07130 

1.20244 

16 

0.00290 

0.6429 

1.27067 

0.38035 

2 

9.95744 

0.6622 

1.08015 

1.19649 

17 

0.00452 

0.6420 

1.27148 

0.31264 

3 

9.95860 

0.6641 

1.08871 

1.19033 

18 

0.00592 

0.6394 

1.27217 

0.23217 

4 

9.95999 

0.6658 

1.09698 

1.18396 

19 

0.00695 

0.6359 

1.27272 

0.13309 

h      5 

+9.96157 

+0.6667 

+1.10498 

-1.17738 

h       20 

+0.00755 

+0.6324 

+1.27315 

-0.00422 

(21.0)    G 

9.96332 

0.6667 

1.11272 

1.17056 

(0.0)    21 

0.00781 

0.6298 

1.27346 

9.81990 

7 

9.96513 

0.6655 

1.12021 

1.16352 

22 

0.00782 

0.6289 

1.27363 

-9.49250 

8 

9.96690 

0.6631 

1.12745 

1.15623 

23 

0.00777 

0.6297 

1.27368 

+8.59219 

9 

9.96853 

0.6596 

1.13446 

1.14869 

24 

0.00780 

0.6322 

1.27360 

9.59017 

10 

+9.96990 

+0.6554 

+  1.14124 

-1.14089 

25 

+0.00802 

+0.6357 

+1.27340 

+9.86893 

11 

9.97091 

0.6509 

1.14779 

1.13283 

26 

0.00848 

0.6397 

1.27306 

0.03729 

12 

9.97160 

0.6471 

1.15413 

1.12448 

27 

0.00918 

0.6437 

1.27260 

0.15827 

13 

9.97201 

0.6445 

1.16026 

1.11584 

28 

0.01009 

0.6471 

1.27202 

0.25274 

14 

9.97232 

0.6439 

1.16619 

1.10690 

29 

0.01117 

0.6498 

1.27130 

0.33021 

15 

+9.97274 

+0.6451 

+1.17192 

-1.09764 

30 

+0.01236 

+0.6514 

+  1.27045 

+0.395S6 

16 

+9.97346 

+0.6477 

+1.17745 

-1.08805 

Oct.      1 

+0.01357 

+0.6519 

+1.26947 

+0.45278 
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FOR  WASHINGTON  MEAN  MIDNIQHT. 


Solar  Day. 
(Sid.  Hr.) 

hogA. 

hogB. 

LogC. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

hog  A. 

Logs. 

LogC. 

LogD. 

Oct. 

1 

+0.01357 

+0.6519 

+1.26947 

+0.45278 

Nov.  16 

+0.05476 

+0.7303 

+1.04490 

+1.21801 

2 

0.01472 

0.6513 

1.26836 

0.50301 

17 

0.05516 

0.7330 

1.03425 

1.22350 

3 

0.01575 

0.6499 

1.26712 

0.54794 

18 

0.05569 

0.7368 

1.02320 

1.22880 

4 

0.01654 

0.6479 

1.26575 

0.58854 

19 

0.05641 

0.7411 

1.01171 

1.23390 

ii 

5 

0.01704 

0.6461 

1.26424 

0.62558 

h     20 

0.05739 

0.7456 

0.99977 

1.23880 

(1.0) 

6 

+0.01731 

+0.6452 

+1.26260 

+0.65961 

(4.0)    21 

+0.05859 

+0.7498 

+0.98733 

+1.24353 

7 

0.01743 

0.6458 

1.26082 

0.69105 

22 

0.05995 

0.7534 

0.97439 

1.24807 

8 

0.01755 

0.6483 

1.25890 

0.72027 

23 

0.06145 

0.7561 

0.96091 

1.25243 

9 

0.01783 

0.6526 

1.25684 

0.74754 

24 

0.06302 

0.7580 

0.94685 

1.25661 

10 

0.01844 

0.6581 

1.25464 

0.77309 

25 

0.06458 

0.7589 

0.93218 

1.26062 

11 

+0.01946 

+0.6637 

+1.25230 

+0.79711 

26 

+0.06606 

+0.7589 

+0.91684 

+1.26446 

12 

0.02087 

0.6686 

1.24982 

0.81976 

27 

0.06738 

0.7584 

0.90080 

1.26814 

13 

0.02252 

0.6719 

1.24719 

0.84119 

28 

0.06848 

0.7575 

0.88400 

1.27165 

14 

0.02421 

0.6732 

1.24441 

0.86149 

29 

0.06935 

0.7569 

0.86637 

1.27500 

15 

0.02575 

0.6729 

1.24148 

0.88078 

30 

0.07001 

0.7570 

0.84786 

1.27818 

16 

+0.02694 

+0.6713 

+1.23840 

+0.89913 

Dec.     1 

+0.07061 

+0.7583 

+0.82838 

+1.28122 

17 

0.02775 

0.6695 

1.23516 

0.91662 

2 

0.07125 

0.7610 

0.80783 

1.28409 

18 

0.02820 

0.6683 

1.23176 

0.93332 

3 

0.07209 

0.7648 

0.7861] 

1.28681 

19 

0.02839 

0.6684 

1.22821 

0.94929 

4 

0.07327 

0.7692 

0.76310 

1.28938 

ll 

20 

0.02846 

0.6701 

1.22448 

0.96457 

h        ^ 

0.07484 

0.7735 

0.73865 

1.29180 

(2.0) 

21 

+0.02859 

+0.6734 

+1.22060 

+0.97922 

(6.0)      6 

+0.07674 

+0.7769 

+0.71259 

+1.29408 

22 

0.02888 

0.6778 

1.21654 

0.99326 

7 

0.07882 

0.7789 

0.68472 

1.29620 

23 

0.02939 

0.6827 

1.21231 

1.00675 

8 

0.08088 

0.7793 

0.65477 

1.29818 

24 

0.03018 

0.6877 

1.20791 

1.01971 

9 

0.08274 

0.7783 

0.62244 

1.30002 

25 

0.03118 

0.6922 

1.20332 

1.03218 

10 

0.08428 

0.7766 

0.58737 

1.30171 

26 

+0.03235 

+0.6961 

+1.19855 

+1.04417 

11 

+0.08545 

+0.7748 

+0.54905 

+1.30326 

27 

0.03364 

0.6990 

1.19359 

1.05572 

12 

0.08631 

0.7736 

0.50685 

1.30467 

28 

0.03498 

0.7010 

1.18843 

1.06685 

13 

0.08697 

0.7735 

0.45993 

1.30594 

29 

0.03631 

0.7019 

1.18308 

1.07758 

14 

0.08755 

0.7745 

0.40717 

1.30706 

30 

0.03755 

0.7019 

1.17753 

1.08792 

15 

0.08821 

0.7767 

0.34691 

1.30805 

31 

+0.03858 

+0.7013 

+1.17176 

+1.09790 

16 

+0.08901 

+0.7795 

+0.27675 

+1.30890 

Nov. 

1 

0.03936 

0.7007 

1.16578 

1.10753 

17 

0.09004 

0.7826 

0.19282 

1.30962 

2 

0.03991 

0.7006 

1.15959 

1.11682 

18 

0.09127 

0.7855 

0.08851 

1.31019 

3 

0.04028 

0.7016 

1.15317 

1.12579 

19 

0.09267 

0.7879 

9.95072 

1.31063 

4 

0.04062 

0.7042 

1.14650 

1.13445 

h     20 

0.09419 

0.7895 

9.74750 

1.31093 

h 

5 

+0.04109 

+0.7082 

+1.13960 

+1.14282 

(6.0)    21 

+0.09579 

+0.7904 

+9.35265 

+1.31109 

(3.0) 

6 

0.04184 

0.7135 

1.13244 

1.15091 

22 

0.09738 

0.7903 

-9.03662 

1.31111 

7 

0.04298 

0.7192 

1.12503 

1.15872 

23 

0.09892 

0.7895 

9.64621 

1.31100 

8 

0.04450 

0.7245 

1.11736 

1.16626 

24 

0.10032 

0.7879 

9.89023 

1.31075 

9 

0.04632 

0.7285 

1.10940 

1.17355 

25 

0.10151 

0.7860 

0.04543 

1.31036 

10 

+0.04825 

+0.7309 

+1.10116 

+1.18059 

26 

+0.10248 

+0.7840 

-0.15946 

+1.30983 

11 

0.05011 

0.7316 

1.09261 

1.18739 

27 

0.10324 

0.7826 

0.24955 

1.30917 

12 

0.05171 

0.7311 

1.08375. 

1.19395 

28 

0.10385 

0.7822 

0.32401 

1.30836 

13 

0.05294 

0.7299 

1.07456 

1.20029 

29 

0.10448 

0.7829 

0.38746 

1.30742 

14 

0.05377 

0.7290 

1.06503 

1.20641 

30 

0.10521 

0.7849 

0.44268 

1.30634 

15 

+0.05435 

+0.7290 

+1.05515 

+1.21232 

31 

+0.10622 

+0.7877 

-0.49153 

+1.30511 

16 

+0.05476 

+0.7303 

+1.04490 

+1.21801 

32 

+0.10758 

+0.7905 

-0.53532 

v+V.-^ft^T^ 

.E-+0".03-+0".002 
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208         INDEPENDENT  STAK-NUMBERS,  1919. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 

T 

f 

f 

0 

H 

iMgg. 

Log  A. 

i 

(Sidereal 
Hour.) 

in 
Time. 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 
Time. 

Lofi. 

y 

s        1      s 

•       / 

h     m 

o           / 

h    m 

It 

Apr.       1 

0.2486 

+1.722 

-0.011 

15    6.6 

1    0.4 

257  35.0 

17  10.3 

1.06219 

1.27528 

-7.99.-0.9028 

2 

0.2513 

1.727 

0.011 

15  20.4 

1    1.4 

25631.0 

17    6.1 

1.06415 

1.27556 

7.96;   O.9O07 

3 

0.2541 

1.733 

0.008 

15  32.1 

1    2.1 

25527.1 

17    1.8 

1.06677 

1.27587 

7.92i   0.8990 

4 

0.2568 

1.738 

-0.002 

15  39.1 

1    2.6 

254  23.4 

1657.5 

1.06982 

1.27619 

7.89 

0.8971 

5 

0.2596 

1.745 

+0.004 

15  39.8 

1    2.7 

253 19.8 

1653.3 

1.07296 

1.27653 

7.85 

0.8951 

h        G 

0.2623 

+1.750 

+0.011 

15  34.9 

1    2.3 

252 16.4 

1649.1 

1.07579 

1.27689 

-7.82 

-O.8930 

(18.0)    7 

0.2650 

1.756 

0.015 

15  26.4 

1    1.8 

251 13.1 

1644.9 

1.07804 

1.27727 

7.78 

0.8908 

8 

0.2678 

1.761 

0.017 

15  16.7 

1    1.1 

250 10.0 

1640.7 

1.07957 

1.27768 

7.73 

0.8884 

9 

0.2705 

1.767 

0.016 

15    9.0 

1    0.6 

249   7.0 

16  36.5 

1.08043 

1.27810 

7.®) 

0.8858 

10 

0.2732 

1.773 

0.012 

15    4.9 

1    0.3 

248   4.2 

16  32.3 

1.08087 

1.27853 

7.64 

0.8832 

11 

0.2760 

+1.779 

+0.007 

15    5.7 

1    0.4 

247   1.5 

1628.1 

1.08108 

1.27899 

-7.69 

-0.8804 

12 

0.2787 

1.785 

+0.001 

16  11.2 

1    0.7 

24559.0 

1623.9 

1.08134 

1.27946 

7.54 

0.8774 

13 

0.2814 

1.792 

-0.004 

15  20.6 

1    1.4 

24456.7 

16 19.8 

1.08188 

1.27996 

7.49 

0.8743 

14 

0.2842 

1.798 

0.008 

15  32.2 

1    2.1 

24354.6 

16 15.6 

1.08279 

1.28046 

7.43 

O.8710 

15 

0.2869 

1.804 

0.011 

15  44.9 

1    3.0 

24252.7 

16 11.5 

1.08416 

1.28096 

7.37 

0.8676 

16 

0.2897 

+1.810 

-0.011 

15  56.6 

1    3.8 

241 50.9 

16  7.4 

1.08594 

1.28148 

-7.31 

-0.8641 

17 

0.2924 

1.817 

0.010 

16    6.5 

1    4.4 

24049.3 

16  3.3 

1.08806 

1.28201 

7.25 

0.8603 

18 

0.2951 

1.823 

0.008 

16  13.5 

1    4.9 

23947.9 

15  59.2 

1.09045 

1.28256 

7.19 

0.8565 

19  ■  0.2979 

1.830 

-0.005 

16  17.0 

1    5.1 

23846.7 

15  55.1 

1.09299 

1.28312 

7.12 

0.8524 

20  0.3006 

1.836 

0.000 

16  16.7 

1    5.1 

237  45.7 

1551.0 

1.09552 

1.28369 

7.06 

0.8482 

h      21 : 0.3034 

+1.843 

+0.003 

16  13.0 

1    4.9 

236  44.9 

1547.0 

1.09783 

1.28428 

-6.98 

-0.8439 

(14.0)  22:0.3061 

1.850 

0.006 

16    6.7 

1    4.4 

23544.3 

1543.0 

1.09981 

1.28487 

6.91 

0.8394 

23 

0.3088 

1.856 

0.007 

15  59.9 

1    4.0 

234  43.8 

15  38.9 

1.10132 

1.28546 

6.83 

0.8346 

24 

0.3116 

1.863 

0.005 

15  54.4 

1    3.6 

233  43.6 

15  34.9 

1.10237 

1.28606 

6.76 

0.8298 

25 

0.3143 

1.870 

+0.001 

15  52.5 

1    3.5 

23243.5 

15  30.9 

1.10306 

1.28667 

6.68 

0.8247 

26 

0.3170 

+1.877 

-0.004 

15  55.9 

1    3.7 

23143.6 

15  26.9 

1.10370 

1.28729 

-6.60 

-0.8195 

27 

0.3198 

1.885 

0.009 

16    4.3 

1    4.3 

23044.0 

15  22.9 

1.10452 

1.28792 

6.52 

0.8140 

28 

0.3225 

1.892 

0.012 

16  16.9 

1    5.1 

22944.5 

15 19.0 

1.10589 

1.28855 

6.43 

0.8084 

29 

0.3253 

1.899 

0.013 

16  30.9 

1    6.1 

228  45.3 

1515.0 

1.10793 

1.28917 

6.35 

0.8026 

30 

0.3280 

1.907 

0.010 

16  43.8 

1    6.9 

227  46.2 

1511.1 

1.11065 

1.28981 

6.26 

0.7966 

May       1 

0.3307 

+1.914 

-0.005 

16  52.5 

1    7.5 

226  47.4 

15  7.2 

1.11388 

1.29044 

-6.17 

-0.7903 

2 !  0.3335 

1.922 

+0.002 

16  55.8 

1    7.7 

225  48.7 

15  3.3 

1.11727 

1.29107 

6.08 

0.7839 

3  =  0.3362 

1.929 

0.009 

16  53.6 

1    7.6 

224  50.3 

14  59.4 

1.12049 

1.29171 

5.99 

0.7772 

4  0.3390 

1.937 

0.014 

16  47.3 

1    7.2 

223  52.0 

14  55.5 

1.12323 

1.29234 

5.89 

0.7703 

5  0.3417 

1.945 

0.017 

16  39.3 

1    6.6 

22253.9 

1451.6 

1.12534 

1.39297 

6.80 

0.7632 

h        6 

0.3444 

+1.953 

+0.017 

16  32.0 

1    6.1 

22150.1 

1447.7 

1.12683 

1.29359 

-5.70 

-0.7558 

(15.0)     7 

0.3472 

1.961 

0.014 

16  27.6 

1    5.8 

22058.5 

1443.9 

1.12779 

1.29422 

6.60 

0.7482 

8 

0.3499 

1.969 

0.009 

16  27.2 

1    5.8 

220   1.0 

1440.1 

1.12851 

1.29484 

6.50 

0.7403 

9 

0.3526 

1.977 

+0.004 

16  31.3 

1    6.1 

219   3.8 

1436.3 

1.12920 

1.29547 

5.40 

0.73-22 

10 

0.3554 

1.986 

-0.002 

16  38.9 

1    6.6 

218   6.7 

14  32.4 

1.13009 

1.29609 

5.29 

0.7238 

11 

0.3581 

+1.994 

-0.006 

16  48.7 

1    7.2 

217   9.8 

14  28.6 

1.13128 

1.29670 

-5.19 

-0.7151 

12 

0.3608 

2.002 

0.009 

16  59.8 

1   8.0 

21613.1 

1424.9 

1.13288 

1.29730 

5.08 

0.7061 

13 

0.3636 

2.011 

0.011 

17  10.0 

1    8.7 

21516.7 

1421.1 

1.13488 

1.29790 

4.97 

0.6967 

14 

0.3663 

2.020 

0.010 

17  18.7 

1    9.2 

21420.3 

14 17.4 

1.13718 

1.29849 

4.86 

0.6871 

15  0.3691 

2.028 

0.008 

17  24.8 

1    9.7 

21324.2 

14 13.6 

1.13974 

]  .29908 

.4.75 

0.6771 

16  0.3718 

+2.037 

-0.005 

17  27.9 

1    9.9 

212  28.2 

14   9.9 

1.14244 

1.29965 

-4.64 

-0.6668 

i// 

0.3745k 

-hZ046l 

'0.001 

17  21. b 

1   9.8 

21132,4 

14   6.2 

1.14515 

1.30022 

-4.63 

-0.6561 
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214    BESSEUM  AND  INDEPENDENT  STAR-NUMBERS,  1919. 

FOR  WASHINOTON  SIDEREAL  TWELVE  HOURS. 


Mean  Solar 
Date. 

Log  ill. 

Log^i. 

LogC. 

Log  P. 

/ 

Ox 

B 

Logfi. 

Log  ft. 

Logl. 

Jan. 

0.72 

+9.5263 

+0.5259 

-0.6124 

+1.3045 

+1.035 

26  30 

350  50 

0.8766 

1.3101 

-0.1497 

10.70 

9.5690 

0.5238 

0.8107 

1.2838 

1.142 

24  12 

341  24 

0.9109 

1.3070 

0.4480 

20.67 

9.6056 

0.5146 

0.9765 

1.2473 

1.242 

22    2 

331  49 

0.9405 

1.3022 

0.6138 

30.64 

9.6365 

0.5005 

1.0856 

1.1926 

1.333 

20    2 

321  59 

0.9666 

1.2961 

0.7229 

Feb. 

9.61 

9.6624 

0.4842 

1.1614 

1.1142 

1.415 

18  19 

311  54 

0.9870 

1.2896 

0.7986 

19.59 

+9.6840 

+0.4692 

-1.2138 

+1.0020 

+1.487 

16  55 

301  33 

1.0062 

1.2833 

-0.8511 

Mar. 

1.56 

9.7022 

0.4591 

1.2484 

0.8316 

1.550 

15  55 

290  67 

1.0212 

1.2781 

0.8867 

11.53 

9.7180 

0.4567 

1.2678 

+0.5233 

1.608 

15  17 

280  13 

1.0356 

1.2748 

0.9051 

21.50 

9.7324 

0.4640 

1.2736 

-9.2851 

1.662 

15    3 

269  25 

1.0496 

1.2737 

0.9109 

31.48 

9.7463 

0.4806 

1.2664 

0.5679 

1.716 

15    8 

258  41 

1.0636 

1.2760 

0.9037 

Apr. 

10.45 

+9.7606 

+0.5048 

-1.2460 

-0.8497 

+1.773 

15  28 

248    8 

1.0786 

1.2785 

-0.8833 

20.42 

9.7757 

0.5339 

1.2113 

1.0098 

1.836 

15  57 

237  50 

1.0947 

1.2836 

0.8486 

30.39 

9.7920 

0.5648 

1.1599 

1.1163 

1.906 

16  28 

227  62 

1.1122 

1.2897 

0.7972 

May 

10.37 

9.8096 

0.5948 

1.0876 

1.1911 

• 

1.985 

16  55 

218  14 

1.1308 

1.2960 

0.7249 

20.34 

9.8283 

0.6218 

0.9861 

1.2440 

2.071 

17  14 

208  65 

1.1502 

1.3018 

0.6234 

30.31 

+9.8476 

+0.6443 

-0.8371 

-1.2799 

+2.166 

17  21 

199  61 

1.1698 

1.3065 

-0.4744 

June 

9.29 

9.8672 

0.6615 

0.5889 

1.3016 

2.266 

17  15 

190  68 

1.1892 

1.3097 

0.2262 

19.26 

9.8865 

0.6730 

-9.8960 

1.3107 

2.368 

16  58 

182  12 

1.2078 

1.3111 

-9.5833 

29.23 

9.9051 

0.6789 

+0.3665 

1.3078 

2.472 

16  30 

173  28 

1.2254 

1.3106 

+0.0038 

July 

9.20 

9.9226 

0.6794 

0.7301 

1.2926 

2.573 

15  54 

164  41 

1.2415 

1.3083 

0.8674 

19.18 

+9.9386 

+0.6754 

+0.9176 

-1.2643 

+2.670 

15  13 

155  46 

1.2561 

1.3043 

+0.6549 

29.15 

9.9531 

0.6678 

1.0394 

1.2209 

2.761 

14  30 

146  39 

1.2692 

1.2991 

0.6767 

Aug. 

8.12 

9.9659 

0.6581 

1.1247 

1.1590 

2.843 

13  48 

137  16 

1.2806 

1.2931 

O.7620 

18.09 

9.9770 

0.6479 

1.1859 

1.0721 

2.917 

13  10 

127  35 

1.2906 

1.2869 

0.8232 

28.07 

9.9867 

0.6393 

1.2288 

0.9467 

2.982 

12  38 

117  34 

1.2993 

1.2812 

0.8661 

Sept. 

7.04 

+9.9952 

+0.6342 

+1.2566 

-0.7500 

+3.042 

12  16 

107  17 

1.3072 

1.2767 

+0.8939 

17.01 

0.0029 

0.6344 

1.2711 

-0.3470 

3.096 

12    3 

96  47 

1.3146 

1.2742 

0.9084 

26.99 

0.0102 

0.6406 

1.2729 

+0.1002 

3.148 

12    2 

86    9 

1.3218 

1.2738 

0.9102 

Oct. 

6.96 

0.0175 

0.6529 

1.2618 

0.6743 

3.201 

12  10 

75  30 

1.3294 

1.2759 

0.8991 

16.93 

0.0251 

0.6704 

1.2370 

0.9068 

3.258 

12  26 

64  57 

1.3374 

1.2799 

0.8743 

26.90 

+0.0336 

+0.6914 

+1.1966 

+1.0489 

+3.322 

12  47 

54  34 

1.3465 

1.2856 

+0.8339 

Nov. 

5.88 

0.0430 

0.7138 

1.1370 

1.1459 

3.394 

13  10 

44  25 

1.3566 

1.2920 

0.7743 

15.85 

0.0533 

0.7355 

1.0517 

1.2143 

3.476 

13  30 

34  31 

1.3675 

1.2984 

0.6890 

25.82 

0.0646 

0.7549 

0.9273 

1.2619 

3.568 

13  44 

24  50 

1.3792 

1.3040 

0.5646 

Dec. 

5.79 

0.0766 

0.7704 

0.7311 

1.2925 

3.667 

13  51 

15  21 

1.3914 

1.3083 

0.3684 

15.77 

+0.0888 

+0.7813 

+0.3294 

+1.3083 

+3.772 

13  48 

6    0 

1.4035 

1.3107 

+9.9667 

25.74 

0.1010 

0.7871 

-0.0755 

1.3103 

3.880 

13  37 

356  40 

1.4154 

1.3110 

-9.7128 

35.71 

+0.1128 

+0.7879 

-0.6511 

+1.2984 

+3.986 

13  17 

347  18 

1.4266 

1.3092 

-0.2884 

£-+O.003 


Tho  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are  employed 
in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  316  to  513,  from  the  meaD 
places,  given  on  pages  217  to  230.    In  order  to  render  exact  interpolation  possible  through  intervals 
often  days,  all  ebort  period  terms  have  been  omitted. 


ERMS  OF  SHORT  PERIOD  IN  THE  NUTATION,  1919.  215 
FOR  W  MEAN  UDNIOHT. 


216  TEKM8  OF  SHORT  PERIOD  IN  THE  NUTATION,  1919. 
FOB  W  M£AN  MIDNIOHT. 


MEAN  PLAGES  OF  TEN-DAT  STARS,  1919.      217 

FOR  JANUABY  0«  701,  WASHINGTON  MBAW  TIME. 


n C«tl, dap., CJ. 9^a,tt'i  \     fi  PhcBnloIs, dqp.,  <".i,  <».l,  I" 

>Cuilop.,nr.lmf.,>J,»J  f  Pl«*im, »Ur 8-^, M"  n. (. 

,  Curtop.,  wmp.  Si,  4"  i.  pr. 


218      MEAN  PLACES  OF  TEN-DAT  STABS,  1919. 

FOB  JANUARY  0*.701,  MEAM  TIME. 


Cetl  vi!r„331*,l'«.7-*>.fl,stv>«I^  l     i  P«sel. star »>.5, 3S" n. pr.  [      p  !>ree(,  vor,  in«n.. ^.4-4- J 

fasaJop., triple,?-,*,  J",8"  .  Artelis.  dup.,  5«.^,S».a,  ;".a  B  l;?™!,  v«r.,  »i^J-.l-*J 

Cel/,a^ip.ei^r'.7pr-  I     ■  Eridanl,  tump,  l-.l,  L  8".  i    12  brliUul,  camp.  7b,  t".«D.pr. 


MEAN  PLACES  OP  TEN-DAT  STARS,  1919.       219 

FOR  JANUARY  0«.701,  MEAN  TUB. 


il,  rgnuckabla  niriillali  nd  |     ■  Tanrl,  quad.,  comps.  ^.3,  T»^,  l  \  Taaii,  var.,  ad.ss,  3>>.3-4~.l 

8-.2, 117",  ISl".  IBO"  A  Taur].  star  6~J  f.  3*,  2M"  a. 

eomp.  IK, B. 7"  9  B.  Caowlop., ronip. 8>,  I",9d.  I.    I  m  FBtul.aXiil'.U!'' a-vi- 

I     I  Pwaal,  camp.  S>,  8".S  D.  L  |     •  A.uilsie,'7ai.\m«.,%>!:i-4P>!i 


220      MEAN  PLACES  OP  TEN-DAT  STARS,  1919. 

FOR  JANUARY  O'.TOl,  MEAN  TOCE. 


S  Orlonla.comp.  ^.0.»".Ss.  pr.           i  r  Ori<iol»,comp.  4».a,  J".<  j,  t,           i  i  Pupnli,  il»r  s-^,  f,  i>.  mb-'» 

I  Orianl>,atue-.«.U".Sn.  a  Orlonli, rad  Mu,  vir. lrn«.,  l-.O-  t  Oam., tv., UI'.J  »J-4-Act 

•  Ori«nli,coaip.  7>J.  H"^i.  f.  !■.*                                                     ^j.r'jn.tff- 

)  *  Aurlfa,  ODmp.  T»^  2" J  d.  pr.      ]  8  Uoooo.,  *tar  ••*  1S-.7  n.  f. 


MEAK  PLACES  OT  TEN-DAY  STABS,  1919.      221 

FOB  JAWUAItY  0«.701,  MEAN  TIME. 


r' Votantls,  comn.  !>"■ 
I  Cem., °-  -" 


1.,  comp.  !^J,  B 
>a  are  Uiose  of  the  MutBTs  ol  th«lt  otblls,   ^:MT^l«lQ^lsg^v■wl'JQ^a%«■i^« 


222      MEAN  PLACES  OE  TEN-DAY  STARS,  1919. 

FOB  JAHUABY  O'TOI,  WASHINGTON  UEAN  TOIE. 


4Ctiicri,BUrS-.«,S0".<a.pi.  I     ciCuKtl,iiap.,^.9.l^.t.l"A  I  «  Arpta,dDp.,SBj^XI,0"4 

J  Arxiu, cowp.  E~,  1"  a.  fi'Culiix.cciap.  7b.3,9>i,  |  v  ATnii.comp.  (^J),4"Aa.l. 

«  Srdne,  trJpk:  Uiur;  3-^,  a-.«,         >>L'n.  Ua]„biD>i7.t-'>,  ^.  l''-^  t  I-MOla,  cimp.  ^i,  a".T  a.  L 

0".i',  withoomp.  T^.»,3".3  \  I 


MEAN  PLACES  OF  TEN-DAY  STAKS,  1919.      223 

FOB  JANUARY  0*.701,  WABHINQTON  MEAN  TIME. 


224      MEAN  PLACES  OF  TEN-DAY  STAJBS,  1919. 

FOB  JANUABY  0«.701,  WA8HIH010H  MEAN  TIKE. 


is,  binary,  3-.7,3-.7,B".(,    I     T' L'n.  Ua).,  sur  Akw  4kJ),  I.  :»^ 
■■n.i.  1        _»--»■"•  I  ™».. 

7-  Caal.,  ilap.,  3^.1, 5" 


a,M"n.I.  -    ,  —    - 

"     "     "  ~ "■■  "  «  Apodli,  Tar.  Img.,  1I>J>-*^B 


MEAN  PLACES  OP  TEN-DAY  STAE8,  1919.      225 

FOR  JANUARY  O'.TOl.  MEAN  TDCE. 


ipaaton  a.  pt. 
tbacppUtd  10. 


226      MEAN  PLACES  OF  TEN-DAT  STARS,  1919. 

FOR  JANUARY  O'.TOl,  MEAN  TIME. 


ll  BcorptI,  oomp.  fiB.I,  U".3n.I.  I    a  SeonUl.comp.  7>,3"^pr.  |    n  Benaills,   *ir.   Inw.,   3> 
<Uarrailli,stv^Jl,»".7n.  t.                  »  OphtaU^  comp.  6-,  TMn.  t.  dup.,camp.  ^.V'ils.l. 

fCar.Sor..comp.^.7,t",ei,Dt,  f  Htroulla.  blnuT,  S^.0, 6~.(i.  I"  1  Btrculls,  buurr,  eomp.  1 

-  "— ""  -^—  w,  21" pr,  ■  Ovb.,  blntzj,  imX  »".7, 0"  J  i.  pr. 

ap.»;^'.4l.t  j     *     t".  Ji        .        .  I 


MEAN  PLACES  OV  TEK-DAY  STARS,  1919.      227 

FOB  JANUABY  O'.TOl,  UEAN  TIME. 


tDntM»la,itai»A,aO"An.l.  I     fl  Lyne,  var.,  1»J»,3».1-M 

»Opbliidil,o«np.^,S"Ji.I.  >,4B"s.  I.  I    it  Lyne,Yu.,WriA,V'i)-v>n 


228      MEAN  PLACES  OP  TEN-DAY  STARS,  1919. 

FOB  JANUARY  O^.TOl,  MEAN  TIHB. 


gCygnl.MarS-.t.M-.Tn.  t.  I      a  Cninl.^atu' S~.0  fir,  Ifr, 


Cygnl, eomp.  W»,  r'.fl  n.  pr.  star  "".MI.  I>, KB"  s.  «  C»prlcoi.,coinp. •-, 3".)  ».  1. 

Aqullii',  Tar.,  7<.lJt.3".7-*»,4  •  tephsl.comp.  (^,  7".Ss,  f.  p  raprieor.,conip.T-.e,  2"£s. 

Draconb.conip.  J^A'"-'"-  aH'aprlcor..  «i  Cnprlcor.  4".B  pr.  24-,  fi  iMphlnl,  binary,  ib.I,»>,4,0" J 

I  137"  D.  I  y  VApbial,  comp.  3^^,  11"  J  pr. 


MEAN  PLACES  OF  TEN-DAY  STARS,  1919.      229 

FOE  JANUARY  O'.TOl,  MEAN  TIME. 


r  Cnni. comp.  7-, 0"^  I      ^  Cygni,  War  6*.7 1. 1*,  120"  ».  ,     tf  Ceptal.starS-,  13"^s. 


230      MEAN  PLACES  OP  TEN-DAY  STARS,  1919. 

FOB  JANUARY  O-^.TOl,  UEAN  TOIE. 


>  Ctplid',  camp.  iB,'o".9  [. 


I    72  Ptgui,  blnirr,  ^Jt,  ^JO,  VA 


MEAN  PLACES  OE  CIKOUMPOLAK  STARS,  1919.     231 


FOR  JANUARY  0*.701,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 


43  H.  Cepbei . 

a  Uzse  Slin.  (Polan$) 

4  G.  OctantiB 
Gioombridge  750 
Gioombridge  944 

31  G.  Mensee  . 
f  Menase 

51  H.  Cephei . 
25  H.  CamelopardaHs 
7  G.  OctantiB 

Groombiidge  1119 
i*  OctantiB 
1  H.  Draconis 
C  Ghamseleontis    . 
90  H.  CamelopaidaliB 

9  Octantis 

Bradley  1672 
(  Octantis     . 

32  H.  Camelop.  uq. 
s  OctantiB     . 


B  Octantis 

Groombridge  2283 
p  Octantis 
c  Urase  Minoris 
50  G.  Apodis  . 

I  XJrsse  Minoris 
X  Octantis 
X  Ursse  Minoris 
a  Octantis 
76  Draconis    . 

X  Octantis 

V  Octantis 

fi  Octantis 

S^  H.  Cepbei . 


t 


t 


ICacni- 
taoe. 

tram. 

4.5 

KO 

2.1 

F8 

5.6 

EO 

6.7 

F8 

6.4 

KO 

6.2 

AO 

5.6 

A2 

5.3 

Ma 

5.1 

Mb 

6.4 

F5 

7.0 

AO 

5.4 

A3 

4.6 

KO 

5.2 

B3 

5.3 

F5 

6.3 

AO 

6.3 

FO 

5.4 

KO 

5.3 

A2 

5.6 

A2 

4.1 

K2 

7.2 

KO 

5.7 

A2 

4.4 

05 

5.9 

Mb 

4.4 

AO 

5.2 

KO 

6.6 

Mb 

5.5 

FO 

5.7 

AO 

5.4 

GOp 

5.7 

KO 

4.3 

FO 

5.6 

FO 

5.1 

G5 

Right 
Aaoenslon. 


h  m   s 

0  57  24.633 

1  31 11.709 
1  41  54.846 

4  10  37.831 

5  35  50.330 

5  45  51.396 

6  46  48.653 

7  3  2.335 
7  14  7.912 

7  15  39.691 

8  17  47.546 

9  8  41.594 
9  25  39.275 
9  36  19.026 

10  21  19.949 

10  59  54.546 
12  14  29.190 
12  46  19.119 

12  48  31.308 

13  27  32.891 

14  13  46.350 

15  3   2.510 

15  24  23.351 

16  54  12.991 

17  16  17.234 

17  58  22.311 

18  7  23.343 

19  015.079 

19  30  50.769 

20  48  32.146 

21  38  38.548 

22  16  33.212 

22  37  51.624 

23  27  43.571 
23  47  23.637 


Ammal 

Variah 

tloo. 


Ammal 
P.M. 


s 
+  7.6822 
+29.5294 
-8.73«) 
+17.A628 
+18.7787 

-11.6781 

-  4.9478 
+29.1137 
+12.8037 
-20.32S8 

+fi0.2588 
-8.1888 
+  8.7704 

-  1.6637 
+  7.5502 

-  0.3703 
+  0.3895 
+  6.9921 
+  0.4468 
+  9.1502 

• 

+  9.2894 
-19.2662 
+13.3929 
-6.2449 
+11.1713 

-19.4972 
+35.7206 
-72.4983 
+93.7699 
-4.1793 

+  9.4923 
+12.2485 
+  6.2982 
-0.2831 
+  3.6038 


8 

+.0732 
+.1486 
+.0086 
+U)129 
+.0130 

-.01^ 
-.0036 
-.0579 
+.0132 
-.0146 

-.0897 
-.1147 
-.0059 
-.0121 
-.0462 

-.0675 
-.0713 
+.0366 
-.0184 
-.0765 

-.0512 
-.0068 
+.0842 
+.0057 
+.0086 

+.0173 
-.0957 
-.1109 
+.1079 
+.0131 

+.0389 
-.0400 
-.0302 
+  .0641 
-.0247 


DecUnatloii. 


// 


+85  49  24.14 
+88  52  20.55 
-85  10  45.22 
+85  20  28.88 
+85    9  34.51 

-84  49  44.27 
-80  43  46.14 
+87  10  43.86 
+82  34  17.32 
-86  54  19.75 

+88  52  37.80 
-85  20  26.78 
+81  41  10.13 
-80  34  39.26 
+82  58  17.67 

-84  9  29.33 
+88  8  56.19 
-84  41  1.57 
+83  51  11.30 
-85  22  19.48 

-83  17  54.52 
+87  32  42.66 
-84  11  55.43 
+82  10  21.42 
-80  47  14.27 

+86  36  51.04 
-87  39  50.89 
+89  1  12.80 
-89  13  13.35 
+82  13  56.82 

-83  5  34.33 
-86  22  50.92 
-81  48  24.80 
+86  51  38.62 
-82  28    8.42 


Amiual 
Varia- 
tion. 


Ammal 
P.M. 


+19.415 
+18.481 
+18.124 
+  9.249 
+  2.105 

+  1.323 
-8.984 
-5.479 

-  6.418 
-6.493 

-11.321 
-14.658 
-15.696 
-16.214 
-18.207 

-19.365 
-19.947 
-19.613 
-19.582 
-18.624 

-16.741 
-13.954 
-12.508 

-  5.675 
-3.839 

-0.095 
+  0.519 
+  5.215 
+  7.739 
+13.473 

+16.339 
+18.112 
+18.778 
+19.867 
+20.003 


-0.004 
40.002 
40.028 
40.042 
-O.004 

40.087 
40.082 
-0.086 
-0.047 
40.005 

40.017 
+0.043 
-0.027 
+0.019 
+0.000 

-0.005 
40.058 
40.024 
40.016 
-0.024 

-0.014 
40.C31 
40.060 
-O.OOl 
-0.039 

40.048 
-0.127 
40.006 
-O.OOl 
+0.025 

-0.012 
+0.074 
+0.002 
+0.020 
-O.012 


7*  Octantis 
a  TItatd  Kin.,  star  9^,  1$"  s.  pr.  |    32  H.  Camelop.,  star  S^JS,  21".6  n.  pr.  |     X  Octantis,  binary,  5>b.5,  8».0, 3''.2  nf . 
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APPARENT  PLACES  OF  STARS,  1919. 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASEXNGTON. 


48  H.  Cephei. 
Mag.  4.5 

a  Urue  Xinorii. 
(Po/orw.) 
Mag.  2.1 

4  Q.  Octantii. 
Mag.  5.6 

Ghmmbildse  750. 

Mag.  6.7 

OiooBiteidge  HI 
Mag.  0.4 

Mean 

Rieht 

Asoezi- 
fllan. 

Decll- 
nation. 

WadL 
Mean 
Time. 

Right 
skn. 

Deelt- 
natkxi. 

Wa^ 
Mean 

Time. 

Rl^t 

Ancen* 

ilon. 

Deell- 
naticn. 

Wa^    Right 
Mean   Asoen- 

Daell- 

fitfrr* 

WadL 
Mean 

TtaM. 

■kn. 

DmH. 

Tima. 

Time. 

Bion. 

h  m 

•    1 

h  m 

•    t 

h  m 

•    t 

h  m 

•   / 

h  m 

•   r 

Jan. 

0  57 

+8549 

mm 

Jan. 

131 

+8852 

Jan. 

141 

-8510 

Jan. 

4  10 

+8620 

Jan. 

536 

+851 

MM 

0.3 

1 
32.06 

WW 

49.91 

0.3 

8 

49.26 

W  w 

45.14 

0.3 

s 
55.81 

60.28 

0.4 

s 
58.67 

40.77 

0.5 

f 
12.48 

WW 

36.0 

1.3 

31.79 

50.03 

1.3 

48.29 

45.30 

1.3 

55.53 

60.28 

1.4    58.48 

41.08 

1.5 

12.50 

37  Jl 

2.3 

31.50 

50.14 

2.3 

47.24 

45.46 

2.3 

55.28 

60.27 

2.4    58.38 

41.40 

2.5 

12.51 

S7S 

3.3 

31.19 

50.24 

3.3 

46.14 

45.61 

3.3 

55.03 

60.26 

3.4 

68.26 

41.72 

3.4 

12.60 

S7JI 

4.3 

30.87 

50.31 

4.3 

44.99 

45.76 

4.3 

54.78 

60.26 

4.4 

58.13 

42.04 

4.4 

12.46 

38J7 

5.3 

30.56 

50.36 

5.3 

43.83 

45.87 

5.3 

54.54 

60.26 

5.4    57.98 

42.32 

5.4 

12.42 

38.41 

6.2 

30.24 

50.39 

6.3 

42.67 

45.95 

6.3 

54.27 

60.27 

6.4    57.82 

42.69 

6.4 

12.36 

38Ji 

7.2 

29.95 

50.39 

7.3 

41.65 

46.01 

7.3 

54.01 

60.28 

7.4  !  57.66 

1 

42.83 

7.4 

12.28 

39  Jl 

8.2 

29.65    50.39 

8.3 

40.50 

46.05 

• 

8.3 

53.74 

60.31 

1 

8.4    57.49 

43.07 

8.4 

12.20 

39il 

9.2 

29.40  ,  50.39 

9.3 

39.51 

46.10 

9.3 

53.45 

60.34 

9.4 

57.34 

43.27 

9.4 

12.14 

39.71 

10.2 

29.15 

50.39 

10.3 

38.57 

46.15 

10.3 

53.13 

60.34 

10.4 

57.20 

43.48 

10.4 

12.07 

404)1 

11.2 

28.91  '  50.40 

11.3 

37.68 

46.21 

11.3 

52.82 

60.31 

11.4 

67.07 

43.69 

11.4 

12.03 

40.S1 

12.2 

1 

28.67    50.44 

12.3 

36.76 

46.30 

12.3 

52.53 

60.26 

12.4 

56.97 

43.92 

12.4 

12.00 

40.57 

13.2 

28.40    50.48 

13.3 

35.80 

46.39 

13.3 

52.23 

60.18 

13.4 

56.84 

44.17 

13.4 

11.97 

40.85 

14.2    28.13  ,  50.52 

14.2 

34.70 

46.49 

14.3 

51.94 

60.09 

14.4 

56.71 

44.43 

14.4 

11.93 

41.17 

15.2 

27.84  ,  50.54 

15.2 

33.66 

40.57 

15.3 

51.68 

60.00 

15.4 

56.57 

44.68 

15.4 

11.88  j  41.40 

1C.2 

27.52    50.55 

16.2 

32.50 

46.63 

16.3 

51.43    59.89 

16.4 

56.40 

44.95 

16.4 

11.79 

41.81 

17.2 

27.21    50.55 

1 

17.2 

31.28 '46.08 

17.2 

51.19  '  59.80 

17.4 

56.20 

45.20 

17.4 

11.70 

42.18 

18.2 

26.88    50.50 

1«.2    30.07    40.71 

18.2 

50.94  '  59.75 

18.3  1  55.99 

45.43 

18.4 

11.58 

42.43 

19.2 

20.57  :  50.44 

19.2    28.89 

1 

40.71 

19.2 

50.09    59.08 

19.3    55.78 

! 

45.64 

19.4 

11.45 

42.3 

20.2 

2G.28    50.35 

20.2    27.74    40.07 

20.2 

50.42    59.t5l 

20.3 

55.56 

45.84 

20.4 

11.31     42.99 

21.2 

25.99    50.17 

21.2  '  20.03 

40.03 

21.2 

50.15    59.56 

21.3 

55.34 

46.01 

21.4 

11.17 

43.24 

22.2 

25.71 

50.  IS 

22  2 

25.58    40.59 

22.2 

49.87    59.49 

22.3 

55.13 

46.16 

22.4 

11.03  '  43.4S 

23.2 

25.45    5().0s 

23.2  '24.55,40.55 

1             1 

1 

23.2 

49.58    59.42 

23.3 

M.93 

46.32 

23.4 

10.89 

43.71 

24.2 

25.20 

49.99 

1 

24.2    23.57  ,40.50 

24.2 

49.29    59.33 

1 
24.3  154.74 

46.46 

24.4 

10.77     43.M 

25.2 

24.90  ;  49.91 

25.2  '  22.59    40.40 

1 

25.2    49.00    59.24  [25.3 

54.54 

46.02 

25.4 

10.04 

44.16 

20.2 

24.71  1  49.83 

20.2    21.01     40.42 

20^2    48.71     59.10 

20.3  1  54.30 

40.77 

20.4 

10.54 

44.39 

27.2    24.4(i|  49.77 

1            j 

27.2  '20.<;3    40.41 

27.2    48.43    58.97 

27.3    54.17 

46.93 

27.4    10.42     44.63 

1 

28.2 

24.19 

49.(1^* 

2S.2     I9.r,() 

40.40 

28.2 

48. 1 5    58.J^2 

28.3 

53.98 

47.10 

28.4 

1 
10.31  i  44.S7 

29.2 

23.93 

49.01 

29.2    is.54 

40.38 

29.2 

47.88    5^.«•^.l    29.3 

53.79 

47.28 

29.4 

10.19     45.14 

3U.2 

23.05 

49.53 

30.2  :  17.42 

40.37 

30.2 

47.04    58.10 

30.3 

53.57 

47.47 

30.4 

10.0() 

45.42 

31.2    23.:M 

49.44 

3i.2    10.20 

40.33 

31.2 

47.39  , 

5S.2S 
1.87 

31.3 

53.35 

47.60 

31.4 

9.92 

45.69 

13.76       +13.72 

51.14      +51.13 

11.91      -1 

12.;^ 

\2      +1 

2.28 

11.80      +1 

1.81 

O*'    57»   24».()33 

1^   31™  11-.709 

1''  41»  54^8■10 

4^   10"  37«.831 

5^   35»  50\;v"0 

+85^ 

49'     2 

4".14  1 

+88° 

52'    2 

0".55  1 

-85*» 

10'    4 

5".22  1 

+85° 

20'    2 

8".88 

+85° 

9'    3 

4  ".51 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


31  O.  KenHB. 

f  Kenm. 

51 H.  Cephei. 

85  H.  Gamelop. 

7  G.  Ootantli. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

WadL 
Tttmt. 

Ril^t 
tian. 

Dedi- 
natkn. 

Wash. 
Mean 

Time. 

Ri0it 
Aaoen- 

SiOB. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ril^t 

Aaoeiip 

8icn. 

Deoli- 
nation. 

m 

III 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Decli- 
natian. 

h  m 

•   1 

h  m 

•    / 

h  m 

•   r 

h  m 

0   t 

h  m 

•    1 

Jan. 

545 

-8449 

Jan. 

646 

-8048 

Jan. 

7    3 

+8710 

Jan. 

7  14 

+8234 

Jan. 

7  15 

-8654 

0.5 

8 

62.10 

WW 

51.80 

0.5 

8 

55.72 

50.12 

0.5 

38.28 

36.22 

0.5 

22.01 

8.37 

0.5 

59.12 

21.71 

1.5 

61.97 

52.12 

1.5 

55.70 

50.49 

1.5 

38.46 

36.53 

1.5 

22.10 

8.66 

1.5 

59.07 

22.08 

2.5 

61.87 

52.41 

2.5 

55.68 

50.83 

2.5 

38.64 

36.84 

2.5 

22.19 

8.98 

2.5 

59.01 

22.43 

S.5    61.74 

52.70 

3.5 

55.65 

51.17 

3.5 

38.79 

37.18 

3.5 

22.27 

9.30 

3.5 

58.95 

22.77 

4.5 

61.63 

52.98 

4.5 

55.62 

51.50 

4.5 

38.92 

37.52 

4.5 

22.33 

9.63 

4.5 

58.89 

23.09 

6.4 

61.51 

53.26 

5.5 

55.59 

51.82 

5.5 

39.02 

37.87 

5.5 

22.38 

9.97 

5.5 

58.85 

23.41 

«.4 

61.40 

53.57 

6.5 

55.58 

52.16 

6.5 

39.08 

88.21 

6.5 

22.42 

10.29 

6.5 

58.82 

23.74 

7A 

61.29 

53.88 

7.5 

55.56 

52.52 

7.5 

39.12 

38.54 

7.5 

22.43 

10.59 

7.5 

58.79 

24.10 

SA 

61.18 

54.21 

8.5 

55.53 

52.89 

8.5 

39.13 

38.83 

8.5 

22.45 

10.88 

8.5 

58.76 

24.47 

9.4 

61.05 

54.55 

9.5 

55.50 

53.27 

9.5 

39.16 

39.12 

9.5 

22.48 

11.16 

9.5 

58.72 

24.86 

10.4 

60.91 

54.92 

10.5 

55.46 

53.68 

10.5 

39.21 

39.39 

10.5 

22.51 

11.40 

10.5 

58.66 

25.26 

11.4  \  00.76 

55.29 

11.5 

55.42 

54.09 

11.5 

39.27 

39.66 

11.5 

22.55 

11.65 

11.5 

58.57 

25.67 

12.4 

60.58 

55.62 

12.5 

55.38 

54.48 

12.5 

39.35 

39.94 

12.5 

22.59 

11.91 

12.5 

58.44 

26.06 

13.4  '  60.39 

55.92 

13.5 

55.32 

54.85 

13.5 

39.43 

40.25 

13.5 

22.64 

12.19 

13.5 

58.29 

26.45 

14.4    60.21 

56.21 

14.5 

55.25 

55.19 

14.5 

39.53 

40.56 

14.5 

22.70 

12.48 

14.5 

58.13 

26.81 

15.4  ;  60.03 

1 

1 

56.48 

15.5 

55.19 

55.52 

15.5 

39.60 

40.89 

15.5 

22.75 

12.79 

15.5 

57.96 

27.14 

16.4    50.86 

56.72 

16.5 

55.12 

55.85 

16.5 

39.64 

41.22 

16.5 

22.76 

13.13 

16.6 

57.80 

27.46 

17.4    59.69 

56.96 

17.5 

55.06 

56.16 

17.5 

39.65 

41.59 

17.5 

22.78 

13.47 

17.5 

57.65 

27.78 

18.4  1  59.53 

67.20 

18.5 

55.01 

56.46 

18.5 

39.61 

41.93 

18.5 

22.78 

13.82 

18.5 

57.51 

28.11 

19.4    59.38 

57.48 

19.5 

54.96 

56.77 

19.5 

39.55 

42.28 

19.5 

22.77 

14.15 

19.5 

57.38 

28.43 

20.4  ;  59.21 

57.75 

20.5 

54.90 

57.10 

20.5 

39.46 

42.61 

20.5 

22.76 

14.47 

20.6 

67.26 

28.76 

21.4    59.04 

58.03 

21.4 

54.85 

57.44 

21.5 

39.38 

42.92 

21.5 

22.73 

14.76 

21.6 

67.14 

29.10 

22.4    58.87 

58.32 

22.4 

54.79 

57.80 

22.5 

39.28 

43.21 

22.5 

22.70 

15.05 

22.6 

57.01 

29.47 

23.4    58.69 

58.61 

23.4 

54.73 

58.16 

23.5 

39.18 

43.50 

23.5 

22.67 

15.32 

23.6 

66.84 

29.83 

24.4  1  58.51 

58.90 

24.4 

54.64 

58.50 

24.5 

39.08 

43.78 

24.5 

22.66 

15.69 

24.6 

66.67 

30.20 

25.4  '  58.30 

59.19 

25.4 

54.57 

58.86 

25.4 

39.02 

44.05 

25.5 

22.64 

15.86 

25.6 

56.48 

30.60 

26.4  .  58.08 

59.46 

26.4 

54.49 

59.21 

26.4 

38.95 

44.32 

26.5 

22.62 

16.13 

26.6 

66.27 

30.93 

27.4  '■  57.86 

59.72 

27.4 

54.41 

59.55 

27.4 

38.89 

44.60 

27.5  S  22.61 

16.40 

27.6 

66.04 

31.30 

28.4  ;  57.63 

59.96 

28.4 

54.32 

59.88 

28.4 

38.83 

44.92 

28.4 

22.61 

16.68 

28.4 

66.80 

31.04 

29.4    57.40 

60.18 

29.4  !  54.22 

60.17 

29.4 

38.77 

45.24 

29.4 

22.61 

16.99 

29.4 

66.63 

31.97 

30.4  ,  57.18 

60.38 

30.4 

54.13 

60.46 

30.4 

38.69 

45.56 

30.4 

22.60 

17.30 

30.4 

66.27 

32.28 

31.4    56.96 

60.57 

31.4 

54.04 

60.73 

31.4 

38.58 

45.89 

31.4 

22.56 

17.62 

31.4 

65.00 

32.57 

11.10       -11.06 

6.21       -6.13 

20.31     +20.29 

7.73       +7.67 

18.54     -1 

8.51 

b^    45-   51«.396 

6»»  46»  48».653 

7»»     3»     2-.335 

7h   14m     7. 912 

7»»   15«  3 

19-  .ii^\ 

—84^ 

49'    4 

14".27 

-80*» 

43'    4 

t6".14 

+87*» 

lO'    4 

t3".86 

+82° 

34'    1 

LT'.^^ 

V-^^ 

*  ^' 

\^"n^ 
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APPAKENT  PLACES  OF  STARS,  1919. 

CIRCUMPOLAR  STARS. 

FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Oioombiidce  1119. 
Mag.  7.0 

r  Ootantis. 
Mag.  5.4 

1 H.  Dracomit. 
Mag.  4.6 

f  ChamBleontis. 
Mag.  5.2 

80  H.  Oamtilop. 
Mag.  5.3 

Wash. 
Mean 
Time. 

Right 

ABoen- 

slon. 

DeoU- 
natioii. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaeen- 

sicm. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Aaoen- 

sion. 

DedU- 
natlon. 

Wash. 
Mean 
Time. 

Ri0it 

Asoen- 

slon. 

Deell- 
natloo. 

h  m 

•   / 

h  m 

•   / 

h  m 

•  t 

h  m 

•    > 

h  m 

•  t 

Jan. 

819 

+8852 

Jan. 

9    8 

-8620 

Jan. 

9  26 

+8140 

Jan. 

9  36 

-8034 

Jaa. 

10  21 

+8257 

0.6 

8 

3.23 

f  w 

22.31 

0.6 

s 
54.14 

w  w 

21.69 

0.6 

47.94 

48.92 

0.6 

s 
25.48 

r  r 

32.71 

0.7 

8 

26.98 

WW 

53.12 

1.6 

4.00 

22.56 

1.6 

54.25 

21.93 

1.6 

48.09 

49.07 

1.6 

26.56 

33.06 

1.7 

27.18 

63.20 

2.6 

4.77 

22.83 

2.6 

54.36 

22.27 

2.6 

48.24 

49.26 

2.6 

26.62 

33.38 

2.6 

27.37 

53.31 

3.6 

5.51 

23.11 

3.6 

54.46 

22.60 

3.6 

48.38 

49.45 

3.6 

26.69 

33.70 

3.6 

27.66 

53.43 

4.6 

6.19 

23.42 

4.6 

54.66 

22.93 

4.6 

48.62 

49.66 

4.6 

26.76 

34.03 

4.6 

27.75 

53.68 

6.6 

6.78 

23.73 

5.6 

54.66 

23.24 

5.6 

48.66 

49.89 

6.6 

25.83 

34.33 

6.6 

27.94 

63.75 

6.6 

7.29 

24.04 

6.6 

54.76 

23.66 

6.6 

48.76 

50.13 

6.6 

25.90 

34.62 

6.6 

28.09 

63.93 

7.5 

7.72 

24.35 

7.6 

64.88 

23.88 

7.6 

48.86 

50.36 

7.6 

25.98 

34.94 

7.6 

28.23 

54.11 

8.5 

8.10 

24.64 

8.6 

56.01 

24.22 

8.6 

48.95 

50.59 

8.6 

26.06 

36.27 

8.6 

28.37 

54.28 

9.5 

8.48 

24.92 

9.6 

65.14 

24.68 

9.6 

49.04 

60.78 

9.6 

26.14 

36.63 

9.6 

28.50 

54.44 

10.5 

8.88 

25.16 

10.6 

55.25 

24.96 

10.6 

49.13 

50.98 

10.6 

26.23 

36.99 

10.6 

28.64 

54.59 

11.5 

9.31 

25.41 

11.6 

65.36 

26.37 

11.6 

49.23 

51.16 

11.6 

26.31 

36.38 

11.6 

28.78 

54.72 

12.5 

9.79 

25.67 

12.6 

65.44 

25.78 

12.6 

49.36' 

61.36 

12.6 

26.37 

36.79 

12.6 

28.93 

54.84 

13.5 

10.32 

25.94 

13.6 

55.50 

26.17 

13.6 

49.46 

51.53 

13.6 

26.43 

37.19 

13.6 

29.10 

64.98 

14.5 

10.86 

26.21 

14.6 

55.55 

26.56 

14.6 

49.59 

51.74 

14.6 

26.48 

37.58 

14.6 

29.27 

65.13 

15.5 

11.39 

26.52 

15.6 

55.59 

26.94 

15.6 

49.72 

51.97 

15.6 

26.53 

37.95 

16.6 

29.44 

65.31 

16.5 

11.85 

26.84 

16.6 

56.62 

27.28 

16.6 

49.82 

62.22 

16.6 

26.57 

38.31 

16.6 

29.60 

65.50 

17.5 

12.24 

27.19 

17.6 

65.66 

27.62 

17.6 

49.92 

52.49 

17.6 

26.61 

38.66 

17.6 

29.75 

55.72 

18.5 

12.55 

27.52 

18.6 

55.70 

27.97 

18.6 

50.02 

52.78 

18.6 

26.66 

39.00 

18.6 

29.90 

55.95 

19.5 

12.76 

27.86 

19.6 

55.75 

28.31 

19.6 

60.10 

53.07 

19.6 

26.69 

39.33 

19.6 

30.03 

66.18 

20.6 

12.92 

28.18 

20.5 

56.80 

28.67 

20.6 

60.17 

63.36 

20.6 

26.74 

39.67 

20.6 

30.14 

56.43 

21.5 

13.04 

28.51 

21.5 

55.86 

29.03 

21.6 

50.23 

63.63 

21.6 

26.79 

40.04 

21.6 

30.26 

66.68 

22.5 

13.13 

28.82 

22.5 

65.92 

29.40 

22.6 

50.29 

63.90 

22.6 

26.84 

40.41 

22.6 

80.36 

56.91 

23.5 

13.21 

29.11 

23.5 

65.98 

29.79 

23.6 

50.34 

54.15 

23.6 

26.89 

40.80 

23.6 

30.46 

67.15 

24.5 

13.31 

29.39 

24.5 

66.03 

30.18 

24.6 

60.39 

54.40 

24.6 

26.93 

41.19 

24.6 

30.65 

67.38 

25.5 

13.42 

29.68 

25.5 

56.06 

30.59 

26.5 

50.45 

54.65 

25.6 

26.97 

41.60 

26.6 

30.66 

57.60 

26.5 

13.56 

29.98 

26.5 

66.07 

31.00 

26.5 

60.52 

54.90 

26.6 

27.01 

42.01 

26.6 

30.77 

57.81 

27.5 

13.73 

30.28 

27.5 

66.08 

31.41 

27.6 

50.59 

55.15 

27.5 

27.04 

42.43 

27.6 

30.88 

58.0S 

28.5 

13.91 

30.59 

28.5 

66.08 

31.82 

28.6 

50.67 

55.42 

28.5 

27.06 

42.84 

28.6 

31.01 

58.» 

29.5 

14.10 

30.91 

29.5 

56.05 

32.22 

29.6 

50.76 

56.69 

29.5 

27.06 

43.26 

29.6 

31.13 

58.48 

30.5 

14.25 

31.24 

30.5 

66.01 

32.60 

30.6 

50.83 

65.97 

30.6 

27.07 

43.63 

30.6 

31.26 

58.73 

31.5 

14.37 

31.58 

31.5 

65.97 

32.97 

31.5 

60.89 

66.27 

31.5 

27.08 

44.01 

31.6 

31.36 

59.00 

50.8 

>9      +50.88 

12.31     -12.27 

6.91       +6.84 

6.11       -6.03 

8.16       +8.10 

S^ 

17«  47-.546 

9»»     8»  41-.694 

9»»  25»  39-.275 

9*^  36«  19- .026 

10»»  21-  19».949 

+88^ 

62'    2 

t7".80 

-85** 

20'    2 

t6".78 

+81*» 

41'    1 

0".13 

-80^ 

34'    3 

9".26  1 

+82*» 

58'    1 

7".67 
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CIRCUMPOLAK  STABS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Biadley  1678. 

18  H.  Camelop.  m?. 

JcOotaatis. 

Mj^.6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  6.3 

Mag.  5.6 

iih. 
Bun 

DM. 

Right 

Aao&a- 

sion. 

Deell. 
natioa. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

skm. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Dedl- 
oattao. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Deolf- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

o     t 

h  m 

•    t 

h  m 

•   I 

h  m 

•   # 

h  m 

•    t 

H. 

11    0 

-84  9 

Jan. 

1214 

+88  8 

Jan. 

12  46 

-8440 

Jan. 

12  48 

+8350 

mm 

Jan. 

13  27 

-8522 

K7 

8 

2.08 

9  9 

18.31 

0.7 

8 

26.35 

29.34 

0.8 

22.92 

47.30 

0.8 

s 

28.74 

w  w 

45.00 

0.8 

34.92 

4.70 

.7 

2.26 

18.56 

1.7 

27.05 

29.28 

1.8 

23.19 

47.41 

1.8 

28.96 

44.89 

1.8 

35.24 

4.76 

1.7 

2.44 

18.81 

2.7 

27.80 

29.22 

2.7 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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CIRCXJMPOLAR  STARS. 

/  FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 
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34.86 

11.40 

26.9 

48.74 

3.10 

27.0 

21.74 

6.89 

27.9 

55.82 

42.35 

27.9 

11.28 

36.60 

27.9 

35.09 

11.11 

27.9 

49.65 

2.75 

28.0 

21.71 

6.58 

28.9 

55.99 

42.07 

28.9 

11.79 

36.36 

28.9 

35.33 

10.80 

28.9 

50.63 

2.42 

29.0 

21.68 

6.26 

29.9 

56.18 

41.78 

29.9 

12.30 

36.13 

29.9 

35.60 

10.48 

29.9 

51.65 

2.09 

30.0 

21.65 

5.93 

80.9 

56.37 

41.48 

30.9 

12.81 

35.93 

30.9 

35.92 

10.15 

30.9 

52.65 

1.78 

31.0 

21.62 

5.60 

31.9  1  56.58 

41.18 

31.9 

13.29 

35.73 

31.9 

36.31 

9.81 

81.9 

53.62 

1.47 

32.0 

21.61 

5.23 

16.93      +16.90 

24.50     -24.48 

58., 

52      +58.51 

73.: 

J2    -■; 

^3.32 

7.40       4 

■7.34 

17*    58-  22-.311 

W     7«  23- .343 

W     0«  15- .079 

19^  30»  I 

)0-.7C9 

20»»  48»  i 

J2M46 

+86** 

36'    t 

)1''.04 

-87*' 

39'    { 

)0".89 

+89° 

1'    ] 

L2".80 

-89° 

13'    ] 

L3".35 

+82° 

13'    I 

)6",82 
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APPARENT  PLACES  0¥  STARS,  1919, 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


vOotentis. 

89  H.  Ce^hei. 

7^  Ootimtia. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sian. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Aaoen- 

Right 
Ascen- 
sion. 

Dedl- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Ascen- 
sion. 

Deefr  E 
natioa. 

h  m 

e     / 

h  m 

•    t 

h  m 

•    / 

h  m 

•   f 

h  m 

•   r 

Jan. 

2138 

-83  5 

Jan. 

2216  -86221 

Jan. 

22  37 

-8148 

0  f 

Jan. 

23  27 

+8652 

Jan. 

23  47 

-8228 

1.1 

8 

32.20 

w  w 

41.36 

1.1 

s 
21.59 

60.03 

1.2 

s- 
47.50 

34.96 

1.2 

s 
40.04 

w  w 

5.16 

1.2 

8 

20.84 

21.41 

2.1 

32.14 

41.08 

2.1 

21.40 

59.77 

2.2 

47.40 

34.71 

2.2 

39.62 

5.13 

2.2 

20.70 

21.24 

3.1 

32.08 

40.80 

3.1 

21.21 

59.50 

3.2 

47.30 

34.46 

3.2 

39.20 

5.09 

3.2 

20.57 

21.06 

4.1 

32.00 

40.52 

4.1 

21.02 

59.26 

4.2 

47.21 

34.23 

4.2 

38.78 

5.04 

4.2 

20.44 

20.93 

5.1 

31.93 

40.25 

5.1 

20.83 

59.02 

5.2 

47.13 

34.02 

5.2 

38.35 

4.95 

5.2 

20.31 

20.79 

6.1 

31.86 

39.99 

6.1 

20.62 

58.76 

6.2 

47.03 

33.81 

6.2 

37.94 

4.85 

6.2 

20.17 

20.66 

7.1 

31.77 

39.71 

7.1 

20.39 

58.50 

7.1 

46.92 

33.60 

7.2 

37.56 

4.72 

7.2 

20.02 

20.52 

8.1 

31.67 

39.42 

8.1 

20.15 

58.24 

8.1 

46.79 

33.37 

8.2 

37.21 

4.60 

8.2 

19.87 

20.38 

9.1 

31.57 

39.11 

9.1 

19.91 

57.96 

9.1 

46.68 

33.12 

9.2 

36.88 

4.48 

9.2 

19.70 

20.22 

10.1 

31.48 

38.79 

10.1 

19.66 

57.65 

10.1 

46.57 

32.85 

10.2 

36.56 

4.37 

10.2 

19.53 

20.04 

11.1 

31.39 

38.44 

11.1 

19.42 

57.33 

11.1 

46.46 

32.56 

11.2 

36.25 

4.27 

11.2 

19.37 

19.83 

12.1 

31.32 

38.07 

12.1    19.22 

1 

56.99 

12.1 

46.36 

32.24 

12.2 

85.94 

4.19 

12.2 

19.22 

19.61 

13.1 

31.27 

37.69 

1 
13.1  =  19.05 

56.63 

13.1 

46.28 

31.92 

13.2 

35.59 

4.12 

13.2 

19.08 

19.87 

14.1 

31.23 

37.34 

14.1  !  18.91 

56.29 

14.1 

46.20 

31.60 

14.2 

35.23 

4.04 

14.2 

18.95 

19.13 

15.1 

31.20 

37.00 

15.1  \  1SJ7 

55.96 

15.1 

46.14 

31.30 

15.2 

34.86 

3.95 

15.2 

18.85 

18.88 

16.1 

31.18 

36.66 

16.1  i  18.65 

55.64 

16.1 

46.09 

31.01 

16.2 

34.45 

3.81 

16.2 

18.74 

18.63 

17.1 

31.15 

36.34 

17.1 

18.53 

55.33 

17.1 

46.03 

30.73 

17.2 

34.06 

3.65 

17.2 

• 

18.64 

18.41 

18.1 

31.11 

36.04 

18.1 

18.40 

55.02 

18.1 

45.95 

30.45 

18.2 

33.68 

8.48 

18.2 

18.51 

18.19 

19.1 

31.07 

35.73 

19.1 

18.26 

54.73 

19.1 

45.87 

30.19 

19.1 

33.32 

3.29 

19.2 

18.39 

18.00 

20.1 

31.02 

35.44 

20.1 

18.09 

54.43 

20.1 

45.78 

29.93 

20.1 

32.98 

3.09 

20.2 

18.26 

17.79 

21.1 

30.96 

35.13 

21.1 

17.92 

54.14 

21.1 

45.70 

29.66 

21.1 

32.66 

2.89 

21.2 

18.13 

17.liO 

22.1 

30.90 

34.80 

22.1 

17.74 

53.83 

22.1 

45.61 

29.37 

22.1 

32.37 

2.69 

22.2 

17.99 

17.37 

23.1 

30.85 

34.45 

23.1 

17.57 

53.50 

23.1 

45.52 

29.08 

23.1 

32.08 

2.50 

23.2 

17.85 

17.14 

24.1 

30.80 

34.09 

24.1 

17.40 

53.15 

24.1 

45.44 

28.76 

24.1 

31.80 

2.31 

24.1 

17.71 

16.90 

25.1 

30.76 

33.73 

25.1 

17.26 

52.79 

25.1 

45.37 

28.43 

25.1 

31.53 

2.14 

25.1 

17.67 

16.63 

26.1    30.72 

33.35 

26.1 

17.13 

52.41 

26.1 

45.29 

28.07 

26.1 

31.26 

1.96 

26.1 

17.45 

16.36 

27.1    30.69 

32.97 

27.1 

17.03 

52.03 

27.1 

45.24 

27.70 

27.1 

30.98 

1.79 

27.1 

17.32 

16.<y7 

28.0 

30.71 

32.58 

28.1  ;  16.93 

51.65 

28.1 

45.20 

27.34 

28.1 

30.69 

1.62 

28.1 

17.23 

15.76 

29.0 

30.72 

32.20 

29.1 

16.87 

51.26 

29.1 

45.15 

26.99 

29.1 

30.38 

1.43 

29.1 

17.13 

15.45 

30.0 

30.73 

31.84 

30.1 

16.82 

50.89 

30.1 

45.12 

26.65 

30.1 

30.06 

1.24 

30.1 

17.04 

15.14 

31.0 

30.74 

31.50 

31.1 

16.78 

50.53 

31.1 

45.09 

26.31 

31.1 

29.74 

1.02 

31.1 

16.96 

14i5 

32.0 

30.75 

31.16 

32.1 

16.74 

50.20 

32.1 

45.06 

25.99 

32.1 

29.41 

0.79 

32.1 

16.87 

14.66  : 

8.2 

\2        -8.26 

15.J 

^      -] 

L5.82 

7.02       -6.95 

18.30      +] 

L8.27 

« 

7.63       -7.57 

2V   38»  38-.548 

22»»   16»  33-.212 

22»»  37»  51-.624 

23»»  27«  4 

13-.571 

t^  47«  23».687 

-83^ 

5'    i 

>4".33 

-86** 

22'    I 

>0".92 

-81*' 

48'    S 

!4".80 

+86*» 

51'    S 

^8".62 

-82*» 

28' 

8".42    , 
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CmCralPOLAR  STARS. 

FOR  THE  I7PPER  TRANSIT  AT  WASHINGTON. 


4S  H.  Cephel. 
lCag.4.5 

a  TStsm  MinozlB. 
(Polaria,) 
Mag.  2.1 

4  a.  Ootuntis. 
Mag.  5.6 

Oroombxldce  760. 
Mag.  6.7 

Gxoomlnldfe  M4. 
Biag.  6.4 

HfeL 

mi 

Right 
Aaoem- 

Deell- 
nation. 

Wash. 
Mean 
Time. 

Ril^t 
sion. 

]>ecll- 
natiflo. 

Wash. 
ICean 
Time. 

Ri^t 
Ascen- 
sion. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Rl^t 
Asoen- 

DeoU- 
nation. 

Wash. 
Mean 

Time. 

Ascen- 
sion. 

Dedi- 
nation. 

h  m 

•   / 

h  m 

•   / 

h  m 

•    t 

h  m 

•   / 

h  m 

•    / 

9b. 

0  57 

+8549 

Feb. 

130 

+8852 

Feb. 

141 

-8510 

»  m 

Feb. 

410 

+8520 

§  § 

Feb. 

536 

+85^ 

D.2 

8 

23.34 

49.44 

0.2 

76.26 

46.33 

0.2 

8 

47.39 

58.28 

0.3 

53.35 

WW 

47.66 

0.4 

s 

9.92 

99 

45.69 

L2 

23.04 

49.32 

1.2 

75.09 

46.27 

1.2 

47.16 

58.11 

1.3 

53.11 

47.84 

1.4 

9.74 

45.94 

12 

22.75 

49.18 

2.2 

73.91 

46.18 

2.2 

46.93 

57.95 

2.3 

52.86 

47.98 

2.4 

9.56 

46.  la 

1.2 

22.47 

49.03 

3.2 

72.77 

46.08 

3.2 

46.69 

57.80 

3.3 

52.59 

48.09 

3.4 

9.36 

46.42 

L2 

22.20 

48.85 

4.2 

71.70 

45.95 

4.2 

46.45 

57.66 

4.3 

52.34 

48.19 

4.4 

9.15 

46.62 

J.2 

21.96 

48.67 

5.2 

70.71 

45.82 

5.2 

46.17 

57.53 

5.3 

52.09 

48.28 

5.4 

8.96 

46.80 

12 

21.73 

48.49 

6.2 

69.80 

45.69 

6.2 

45.88 

57.39 

6.3 

51.85 

48.34 

6.4 

8.77 

46.9& 

fJ2 

21.53 

48.34 

7.2 

68.93 

45.67 

7.2 

45.60 

57.20 

7.3 

51.64 

48.40 

7.4 

8.60 

47.12 

i.2 

21.32 

48.19 

8.2 

68.08 

45.47 

8.2 

45.32 

57.01 

8.3 

51.44 

48.48 

8.3 

8.45 

47.29 

).2 

21.12 

48.06 

9.2 

67.21 

46.38 

9.2 

45.04 

56.78 

9.3 

51.23 

48.56 

9.3 

8.30 

47.47 

).2 

20.89 

47.92 

10.2 

66.29 

45.29 

10.2 

44.79 

56.55 

10.3 

51.03 

48.66 

10.3 

8.15 

47.6e 

1.1 

20.65 

47.77 

11.2 

65.30 

45.20 

11.2 

44.55 

56.30 

11.3 

50.81 

48.77 

11.3 

7.98 

47.8^ 

2.1 

20.38 

47.62 

12.2 

64.26 

45.10 

12.2 

44.33 

56.05 

12.3 

50.57 

48.88 

12.3 

7.80 

48.09 

3.1 

20.12 

47.45 

13.2 

63.18 

44.96 

13.2 

44.13 

65.81 

13.3 

50.31 

49.00 

13.3 

7.61 

48.31 

1.1 

19.85 

47.26 

14.2 

62.09 

44.84 

14.2 

43.91 

55.58 

14.3 

50.03 

49.08 

14.3 

7.38 

48.51 

>.l 

19.60 

47.04 

16.2 

61.03 

44.67 

15.2 

43.69 

55.38 

15.3 

49.75 

49.16 

15.3 

7.14 

48.70 

S.l 

19.36 

46.81 

16.2 

60.02 

44.48 

16.2 

43.48 

55.17 

16.3 

49.47 

49.20 

16.3 

6.91 

48.85 

M 

19.12 

46  58 

17.2 

69.06 

44.26 

17.2 

43.26 

64.97 

17.3 

49.19 

49.21 

17.3 

6.67 

49.00 

J.l 

18.93 

46.33 

18.2 

68.16 

44.04 

18.2 

43.02 

64.76 

18.3 

48.92 

49.21 

18.3 

6.42 

49.14 

).l 

18.73 

46.08 

19.2 

67.30 

43.84 

19.2 

42.78 

64.55 

19.3 

48.64 

49.21 

19.3 

6.18 

49.24 

0.1 

18.64 

46.84 

20.1 

66.60 

43.63 

20.2 

42.64 

64.32 

20.3 

48.40 

49.20 

20.3 

5.96 

49.36 

1.1 

18.37 

46.60 

21.1 

66.73 

43.43 

21.2 

42.29 

64.08 

21.3 

48.15 

49.19 

21.3 

5.73 

49.44 

2.1 

18.20 

46.38 

22.1 

64.97 

43.24 

22.1 

42.05 

53.82 

22.3 

47.92 

49.18 

22.3 

5.63 

49.64 

3.1 

18.03 

46.16 

23.1 

64.22 

43.06 

23.1 

41.81 

63.55 

23.3 

47.69 

49.17 

23.3 

5.33 

49.64 

4.1 

17.86 

44.93 

24.1 

63.45 

42.86 

24.1 

41.69 

53.27 

24.2 

47.46 

49.17 

24.3 

5.12 

49.74 

5.1 

17.68 

44.72 

25.1 

62.66 

42.67 

25.1 

41.39 

52.96 

25.2 

47.22 

49.18 

26.3 

4.92 

49.87 

6.1 

17.49 

44.50 

26.1 

61.81 

42.48 

26.1 

41.19 

52.65 

26.2 

46.99 

49.20 

26.3 

4.70 

49.99 

7.1 

17.29 

44.27 

27.1 

50.93 

42.29 

27.1 

41.00 

62.34 

27.2 

46.72 

49.21 

27.3 

4.48 

60.12 

8.1 

17.09 

44.04 

28.1 

50.05 

42.08 

28.1 

40.83 

62.05 

28.2 

46.46 

49.22 

28.3 

4.26 

50.25 

9.1 

16.88 

43,78 

29.1 

49.16 

41.85 

29.1 

40.65 

51.76 

29.2 

46.17 

49.22 

29.3 

3.98 

60.36 

0.1 

16.69 

43.50 

30.1 

48.31 

41.61 

30.1 

40.47 

51.47 

30.2 

45.89 

49.18 

30.3 

3.72 

60.46 

1.1 

16.61 

43.18 

31.1 

47.63 

41.34 

31.1 

40.30 

51.19 

31.2 

45.60 

49.13 

31.3 

3.46 

60.60 

13.76      +13.72 

51.12     +51.11 

11.91     -11.86 

12.33     +12.29 

\\X 

J6     +11.82 

(H»    57»  24-.633 

Ih  31111  11..709 

V  41»  54«.846 

4h  io«  37..831 

5»» 

36»  60-.33a 

86** 

49'    5 

54".14 

+88^ 

52'    2 

t0".55 

-85*» 

10'    4 

i5".22 

+85^ 

20'    2 

I8".88 

+85^ 

9'   a 

4".51 
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CIRCUMPOLAR'  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


-84"  49'    44  ".27 


81  a.  Menrn. 

f  MeBM. 

51  H.  Cephei. 

86  H.  Cuaelop. 

7  O.  OotatU. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
Mean 

Rii^t 

Aflom- 

sion. 

I)«cli- 
natkm. 

Wash. 
Mean 
Time. 

Riisht 
Aacen- 

SlflO. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
natioo. 

Wash. 
Mean 
Time. 

Aioen- 
ikn. 

Dedt 
iratfrm. 

Wadu 
Mean 
Tuna. 

RlHit 

Deell- 

Time. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    # 

h  m 

•   f 

h  in 

•  * 

Feb. 

545 

-8450 

Feb. 

6  46 

-8044 

1  f 

Feb. 

7    3 

+8710 

0f 

Feb. 

714 

+8234 

Feb. 

715 

-8664 

0.4 

8 

56.96 

0.57 

0.4 

54.04 

0.73 

0.4 

38.58 

45.89 

0.4 

22.56 

17.62 

0.4 

55.00 

9W 

32.57 

1.4 

56.74 

0.76 

1.4 

53.95 

1.00 

1.4 

38.44 

46.22 

1.4 

22.52 

17.95 

1.4 

54.76 

32.85 

2.4 

56.54 

0.96 

2.4 

53.85 

1.27 

2.4 

38.28 

46.54 

2.4 

22.47 

18.28 

2.4 

54.52 

83.14 

3.4 

56.33 

1.16 

3.4 

53.76 

1.55 

3.4 

38.09 

46.85 

3.4 

22.41 

18.59 

3.4 

54.29 

83.45 

4.4 

56.12 

1.39 

4.4 

53.67 

1.86 

4.4 

37.86 

47.14 

4.4 

22.34 

18.88 

4.4 

54.07 

83.76 

5.4 

55.90 

1.63 

5.4 

53.58 

2.17 

5.4 

37.64 

47.39 

5.4 

22.27 

19.13 

5.4 

53.84 

S4.0» 

6.4 

55.68 

1.87 

6.4 

53.49 

2.49 

6.4 

37.44 

47.63 

6.4 

22.20 

19.36 

6.4 

53.58 

84.44 

7.4 

55.43 

2.11 

7.4 

53.39 

2.83 

7.4 

37.25 

47.87 

7.4 

22.13 

19.50 

7.4 

53.31 

34.79 

8.4 

55.16 

2.35 

8.4 

53.28 

3.15 

8.4 

37.10 

48.10 

8.4 

22.08 

19.82 

8.4 

53.01, 

35.13 

9.4 

54.90 

2.55 

9.4 

53.16 

3.45 

9.4 

36.95 

48.36 
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ClfiCUMPOLAR  STABS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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dRCUMPOLAR  STARS. 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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20.31 

17.1 

26.80 

66.56 

17.1 

15.51 

9.46 

17.9 

31.12 

24.96 

18.0 

16.19 

43.92 

18.0 

44.60 

19.97 

18.1 

25.66 

56.24 

18.1 

15.43 

9.14 

18.9 

31.14 

24.60 

19.0 

16.17 

43.54 

19.0 

44.58 

19.61 

19.1 

25.53 

55.93 

19.1 

15.36 

8.82 

19.9 

31.17 

24.24 

20.0 

16.16 

43.15 

20.0 

44.57 

19.23 

20.1 

26.41 

55.63 

20.1 

15.27 

8.49 

20.9 

31.21 

23.86 

21.0 

16.16 

42.76 

21.0 

44.56 

18.85 

21.1 

25.31 

55.33 

21.1 

15.20 

8.13 

21.9 

31.26 

23.47 

22.0 

16.16 

42.34 

22.0 

44.56 

18.46 

22.1 

25.21 

56.06 

22.1 

15.12 

7.77 

22.9 

31.31 

23.09 

23.0 

16.20 

41.92 

23.0 

44.54 

18.05 

23.1 

25.11 

54.77 

23.1 

15.07 

7.39 

23.9 

31.39 

22.71 

24.0 

16.26 

41.62 

24.0 

44.56 

17.66 

24.1 

24.98 

54.50 

24.1 

15.02 

6.98 

24.9 

31.47 

22.33 

24.9 

16.33 

41.12 

26.0 

44.58 

17.27 

26.0 

24.85 

64.23 

26.1 

14.98 

6.58 

25.9 

31.66 

21.96 

26.9 

16.43 

40.73 

26.0 

44.61 

16.87 

26.0 

24.72 

63.96 

26.1 

14.96 

6.20 

26.9 

31.66 

21.67 

26.9 

16.63 

40.34 

27.0 

44.66 

16.48 

27.0 

24.58 

53.65 

27.1 

14.94 

5.82 

27.9 

31.76 

21.23 

27.9 

16.66 

39.96 

28.0 

44.69 

16.11 

28.0 

24.43 

53.36 

28.1 

14.92 

5.45 

28.9 

31.84 

20.89 

28.9 

16.76 

39.60 

29.0 

44.72 

15.76 

29.0 

24.29 

53.03 

29.1 

14.89 

5.09 

29.9 

31.93 

20.66 

29.9 

16.85 

39.26 

30.0 

44.76 

15.39 

30.0 

24.19 

52.68 

30.0 

14.86 

4.73 

90.9 

31.99 

20.23 

30.9 

16.91 

38.91 

30.9 

44.76 

15.05 

81.0 

24.12 

52.33 

81.0 

14.81 

4.40 

31.9 

32.06 

19.89 

31.9 

16.97 

38.66 

31.9 

44.77 

14.69 

32.0 

24.08 

51.98 

32.0 

14.77 

4.05 

8.31        -8.25 

15.83     -16.80 

7.02       -6.94 

18.29     +18.26 

7.63       - 

7.56 

21>»   38-  38-.548 

2211  i^m  33..212 

22»»  37«  51-.624 

23'»  27«  43V571 

23>»  47»  2 

3'. 637 

-83** 

6'    a 

4".33  1 

-86' 

22'    C 

0".92  1 

-81*» 

48'    2 

4".80  1 

+86*' 

61'    8 

8".62  1 

-ft2*» 

^'^• 

%••  *a. 
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APPARENT  PLACES  OF  STARS,  1919. 


dBCUMPOLAB  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


43  K.  Cefhel. 

a  TSnm  Minoiia. 

4  Q.  Ootantls. 

Oxoomteldfe  7M>. 

Cteoamlittdge  >4L 

Mag.  4.5 

Mag.  5.6 

Mag.  6.7 

M4;.6.4 

Wash. 
Heui 
Time. 

Right 

Asoon- 

slon. 

Dedl- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl- 
natioiL 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deell- 
natkm. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

eion. 

DwU- 

WadL 
Mean 
Tfrn*. 

Right 
aloii. 

Da* 

h  m 

•    f 

h  m 

•    t 

h  m 

•  X 

h  m 

o     t 

h  m 

•  $ 

Mar. 

0  57 

+8549 

Mar. 

130 

+8852 

Mar. 

141 

-8510 

Mar. 

410 

+8520 

Mar. 

586 

+869 

0.1 

17.09 

44.04 

0.1 

8 

50.05 

42.08 

0.1 

s 
40.83 

52.05 

0.2 

8 

46.46 

w  f 

49.22 

0.3 

a 
64.25 

50i5 

1.1 

16.88 

43.78 

1.1 

49.16 

41.85 

1.1 

40.65 

51.76 

1.2 

46.17 

49.22 

1.3 

63.98 

50.36 

2.1 

16.69 

43.50 

2.1 

48.31 

41.61 

2.1 

40.47 

51.47 

2.2 

45.89 

49.18 

2.3 

63.72 

60.45 

3.1 

16.51 

43.18 

3.1 

47.53 

41.34 

3.1 

40.30 

51.19 

3.2 

45.60 

49.13 

3.3 

63.45 

50iO 

4.1 

16.36 

42.89 

4.1 

46.84 

41.06 

4.1 

40.10 

50.94 

4.2 

45.33 

49.05 

4.3 

63.18 

50i5 

5.1 

16.24 

42.59 

5.1 

46.23 

40.79 

5.1 

39.88 

50.67 

5.2 

45.08 

48.95 

5.3 

62.93 

fi0i7 

6.1 

16.14 

42.30 

6.1 

45.69 

40.52 

6.1 

39.66 

50.39 

6.2 

44.84 

48.85 

6.3 

62.69 

50i7 

7.1 

16.05 

42.03 

7.1 

45.19 

40.28 

7.1 

39.46 

50.08 

7.2 

44.62 

48.75 

7.3 

62.47 

60i7 

8.1 

15.96 

41.76 

8.1 

44.69 

40.05 

8.1 

39.25 

49.76 

8.2 

44.42 

48.68 

8.3 

62.27 

60il 

9.1 

15.86 

41.51 

9.1 

44.17 

39.83 

9.1 

39.06 

49.42 

9.2 

44.22 

48.61 

9.3 

62.07 

60.CS 

10.1 

15.74 

41.26 

10.1 

43.59 

39.61 

10.1 

38.89 

49.05 

10.2 

43.99 

48.54 

10.3 

61.84 

60.e8 

11.1 

15.61 

41.00 

11.1 

42.95 

39.37 

11.1 

38.74 

48.68 

11.2 

43.76 

48.48 

11.3 

61.62 

60.73 

12.1 

15.47 

40.73 

12.1 

42.28 

39.13 

12.1 

38.60 

48.33 

12.2 

43.52 

48.42 

12.3 

61.38  i  50JO 

13.1 

15.32 

40.45 

13.1 

41.60 

38.87 

13.1 

38.47 

47.99 

13.2 

43.25 

48.34 

13.3 

61.11 

60.S 

14.1 

15.18 

40.14 

14.1 

40.93 

38.58 

14.1 

38.34 

47.67 

14.2 

42.98 

48.25 

14.3 

60.86 

60i7 

15.1 

15.05 

39.82 

15.1 

40.31 

38.27 

15.1 

38.20 

47.36 

15.2 

42.70 

48.14 

15.3 

60.58 

50i6 

16.1 

14.95 

39.47 

16.1 

39.76 

37.96 

16.1 

38.06 

47.07 

16.2 

42.43 

47.99 

16.3 

60.29 

60i7 

17.1 

14.87 

39.13 

17.1 

39.27 

37.64 

17.1 

37.91 

46.76 

17.2 

42.18 

47.82 

17.2 

60.02 

60.SI 

18.1 

14.81 

38.79 

18.1 

38.85 

37.30 

18.1 

37.76 

46.45 

18.2 

41.93 

47.65 

18.2 

59.75 

6a7f 

19.1 

14.74 

38.46 

19.1 

38.48 

36.97 

19.1 

37.60 

40.14 

19.2 

41.70 

47.48 

19.2 

59.50  sa^ 

20.0 

14.70 

38.13 

20.1 

38.16 

36.66 

20.1 

37.44 

45.82 

20.2 

41.48 

47.30 

20.2 

59.25     50.(7 

21.0 

14.67 

37.83 

21.1 

37.87 

36.36 

21.1 

37.28 

45.48 

21.2 

41.26 

47.13 

21.2 

59.00 

60.61 

22.0 

14.63 

37.52 

22.1 

37.58 

36.07 

22.1 

37.13 

45.12 

22.2 

41.07 

46.96 

22.2 

58.78 

60i5 

23.0 

14.60 

37.23 

23.1 

37.27 

35.80 

23.1 

36.98 

44.75 

23.2 

40.88 

46.81 

23.2 

58.56 

60.48 

24.0 

14.56 

36.94 

24.1 

36.98 

35.53 

24.1 

36.85 

44.38 

24.2 

40.68 

46.66 

24.2 

58.34     50.4i 

25.0 

14.53 

30.67 

25.1 

36.67 

35.25 

25.1 

36.75 

43.99 

25.2 

40.49 

46.51 

25.2 

58.12 

60.9 

26.0 

14.48 

36.39 

26.1 

36.30 

34.97 

26.1 

36.65 

43.61 

26.2 

40.26 

46.37 

26.2 

57.90 

60.35 

27.0 

14.41 

36.08 

27.1 

35.92 

34.68 

27.1  ,  36.56 

43.24 

27.2 

40.05 

46.22 

27.2 

57.66 

50.32 

28.0 

14.35 

35.76 

28.0 

35.53 

34.37 

28.1 

36.48 

42.87 

28.2 

39.83 

46.07 

28.2 

57.41     60i7 

29.0 

14.30 

35.43 

29.0 

35.19 

34.05 

29.1 

30.41 

42.52 

29.2 

39.59 

45.89 

29.2 

57.14 

60.^ 

30.0 

14.26 

35.09 

30.0 

34.89 

33.72 

30.1 

30.32 

42.18 

30.2 

39.30 

45.07 

30.2 

56.88 

60.13 

31.0 

14.25 

34.75 

31.0 

34.67 

33.38 

31.0 

36.22 

41.84 

31.2 

39.15 

45.45 

31.2 

56.63 

50.01 

13.74       413.71 

51.C 

)4      +51.03 

11.90     -11.86 

12.33      +12.29 

11.86      +11.82 

0>»    57™   24VG33 

V  31«  11-.709| 

1^  41"»  54».846 

4h    lom  37..ij3i 

5»»   35»  5O'.330 

+85^ 

49'    2 

4".14  1 

+88° 

52'    2 

0".55  1 

-85° 

10'    4 

5".22 

+85° 

20'    2 

8".88 

+85^ 

9'    3 

4".51  1 
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310.1Ieiu». 

rXenMB. 

61  K.  Cephfli. 

25  H.  Camelop. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

WmIl 

HMD 

sign. 

Dedi- 

W9aL 

lime. 

Rigbt 

Aaoan- 

sion. 

Dfldi- 

KettB 

Right 

Afloen- 

sion. 

DeeU- 

nation. 

W^aah. 
KMn 
Time. 

Right 

Asoen- 

bIoa. 

I>«di- 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

DecU- 

Thae* 

h  m 

•   t 

h  m 

•   f 

h  m 

•     / 

h  m 

•   / 

h  m 

•    » 

Mar. 

545 

-8460 

Mar. 

646 

-8044 

Mar. 

7   3 

+8710 

it 

Mar. 

714 

+8234 

Mar. 

7  15 

-8654 

0.3 

t 
49.91 

5.08 

0.3 

s 
50.79 

WW 

7.74 

0.4 

31.86 

w  w 

52.93 

0.4 

8 

20.31 

WW 

24.65 

0.4 

s 
46.06 

WW 

40.41 

1.3 

49.64 

5.13 

1.3 

50.65 

7.90 

1.4 

31.60 

53.16 

1.4 

20.18 

24.90 

1.4 

45.67 

40.59 

2.3 

49.37 

5.22 

2.3 

50.52 

8.05 

2.3 

31.13 

63.36 

2.4 

20.04 

25.11 

2.4 

45.29 

40.78 

3.3 

49.13 

5.30 

3.3 

50.39 

8.23 

3.3 

30.78 

63.66 

3.4 

19.89 

25.31 

3.4 

44.93 

41.00 

4.3 

48.86 

5.39 

4.3 

50.26 

8.41 

4.3 

30.32 

63.71 

4.4 

19.75 

25.49 

4.4 

44.56 

41.23 

5.3 

48.59 

5.49 

5.3 

50.12 

8.61 

5.3 

29.93 

63.85 

5.3 

19.60 

25.64 

6.4 

44.19 

41.46 

6.3 

48.31 

5.60 

6.3 

49.99 

8.82 

6.3 

29.65 

63.96 

6.3 

19.46 

25.76 

6.3 

43.79 

41.71 

7.3 

48.02 

5.70 

7.8 

49.85 

9.02 

7.3 

29.21 

64.07 

7.3 

19.34 

25.89 

7.3 

43.38 

41.96 

8.3 

47.71 

5.77 

8.3 

49.70 

9.21 

8.3 

28.88 

M.20 

8.3 

19.23 

26.00 

8.3 

42.93 

42.21 

9.3 

47.40 

5.82 

9.3 

49.64 

9.36 

9.3 

28.66 

64.34 

9.3 

19.12 

26.15 

9.3 

42.47 

42.41 

10.3 

47.10 

5.84 

10.3 

49.39 

9.49 

10.3 

28.24 

64.49 

10.3 

19.01 

26.33 

10.3 

42.01 

42.59 

11.3 

46.81 

5.83 

11.3 

49.23 

9.60 

11.3 

27.92 

54.64 

11.3 

18.88 

26.50 

11.3 

41.55 

42.74 

12.3 

46.52 

5.82 

12.3 

49.08 

• 

9.71 

12.3 

27.56 

64.82 

12.3 

18.75 

26.67 

12.3 

41.10 

42.89 

13.3 

46.24 

6.81 

13.3 

48.93 

9.80 

13.3 

27.17 

64.99 

13.3 

18.62 

26.85 

13.3 

40.67 

43.02 

14.3 

45.97 

5.80 

14.3 

48.79 

9.88 

14.3 

26.75 

65.14 

14.3 

18.47 

27.03 

14.3 

40.25 

43.16 

15.3 

45.71 

6.81 

15.3 

48.64 

9.98 

15.3 

26.29 

65.29 

15.3 

18.29 

27.18 

15.3 

39.84 

43.28 

16.3 

45.45 

5.82 

16.3 

48.50 

10.08 

16.3 

25.84 

55.40 

16.3 

18.13 

27.30 

16.3 

39.44 

43.43 

17.3 

45.18 

5.83 

17.3 

48.36 

10.19 

17.3 

25.39 

65.49 

17.3 

17.95 

27.40 

17.3 

39.04 

43.61 

18.3 

44.91 

5.85 

18.3 

48.22 

10.32 

18.3 

24.94 

65.58 

18.3 

17.78 

27.50 

18.3 

38.64 

43.76 

19.2 

44.64 

5.87 

19.3 

48.08 

10.43 

19.3 

24.60 

65.64 

19.3 

17.63 

27.58 

19.3 

38.23 

43.92 

20.2 

44.35 

5.89 

20.3 

47.93 

10.55 

20.3 

24.07 

56.70 

20.3 

17.47 

27.64 

20.3 

37.81 

44.08 

21.2 

44.07 

5.91 

21.3 

47.78 

10.68 

21.3 

23.66 

55.75 

21.3 

17.32 

27.71 

21.3 

37.35 

44.26 

22.2 

43.78 

5.93 

22.3 

47.63 

10.78 

22.3 

23.27 

55.80 

22.3 

17.17 

27.77 

22.3 

36.90 

44.41 

23.2 

43.49 

5.91 

23.3 

47.48 

10.87 

23.3 

22.88 

65.85 

23.3 

17.03 

27.85 

23.3 

36.43 

44.55 

24.2 

43.19 

5.87 

24.3 

47.30 

10.93 

24.3 

22.50 

65.92 

24.3 

16.90 

27.93 

24.3 

35.95 

44.67 

25.2 

42.90 

5.82 

25.3 

47.15 

10.99 

25.3 

22.12 

66.99 

25.3 

16.76 

28.02 

25.3 

35.46 

44.77 

26.2 

42.61 

6.74 

26.3 

46.99 

11.03 

26.3 

21.74 

66.07 

26.3 

16.62 

28.11 

26.3  i  34.98 

44.86 

27.2 

42.32 

5.66 

27.3 

46.84 

11.04 

27.3 

21.34 

66.15 

27.3 

16.48 

28.21 

27.3 

34.50 

44.93 

28.2 

42.05 

5.57 

28.3 

46.67 

11.06 

28.3 

20.92 

56.22 

28.3 

16.31 

28.30 

28.3 

34.04 

44.99 

29.2 

41.79 

5.49 

29.3 

46.53 

11.07 

29.3 

20.46 

56.28 

29.3 

16.14 

28.39 

29.3 

33.60 

45.04 

30.2 

41.53 

5.42 

30.3 

46.39 

11.11 

30.3 

19.99 

66.33 

30.3 

15.97 

28.44 

30.3 

33.17 

45.12 

31.2 

41.27 

5.37 

31.3 

46.24 

11.14 

31.3 

19.61 

66.33 

31.3 

15.79 

28.48 

31.3 

32.74 

45.21 

11.11      -1 

1.06 

6.21       -6.13 

20.34     +20.32 

7.74       +7.67 

18.56     -18.54 

6^   45«  5 

1-.396 

6^  46«  48-.653 

7^     3»    2«.335 

7h   14m     7.912 

7^  15""  39-.691 

-84** 

49'    4 

4".27 

-80* 

43'    4 

6".14  1 

+87*» 

10'    4 

3".86  1 

+82* 

34'    1 

7".32  1 

-86* 

54'    1 

9".75 
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dRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


If  OcMnlte. 
MAg.6.3 

BndlCT  1678. 
Mag.  6.3 

lOetmtla. 
Mag.  5.4 

82H.Ca]iielop.««9. 
Mi«.5.3 

icOctantia. 
Mag.  5.6 

TIllM. 

liOB. 

Dedi- 

Time. 

Right 

Asc«n* 

slofi. 

DmU- 

DfttJOO. 

Wadk 
Mmbi 
nme. 

Right 

Asoni" 

sioo. 

I>«dl- 

DAtiOII. 

WtlOL 

Time. 

Right 

Asooi- 

sion. 

Dedi- 
natioiL 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•  > 

b  m 

•   1 

h  m 

•   / 

h  m 

•   1 

h  m 

•    t 

Mar. 

11  0 

-84  9 

Mar. 

1214 

+88  8 

Mar. 

12  46 

-8441 

00 

Mar. 

1248 

+8350 

Mar. 

13  27 

-8622 

f  0 
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24.8 

66.86 

48.65 

24.9 

25.16 

50.62 

25.7 

13.65 

34.79 

25.7 

44.56 

29.13 

25.8 

85.97 

59.87 

25.8 

68.78 

48.53 

25.9 

25.27 

50.43 

26.7 

14.01 

34.80 

26.7 

45.23 

29.17 

26.8 

87.12 

59.79 

26.8 

70.68 

48.43 

26.9 

25.39 

50.23 

27.7 

14.37 

34.81 

27.7 

45.85 

29.22 

27.8 

88.33 

59.72 

27.8 

72.51 

48.34 

27.9 

25.52 

50.03 

28.7 

14.74 

34.85 

28.7 

46.47 

29.27 

28.8 

89.59 

59.66 

28.8 

74.26 

48.25 

28.9 

25.65 

49.83 

29.7 

15.12 

34.90 

29.7 

47.04 

29.32 

29.8 

90.91 

59.61 

29.8 

75.96 

48.15 

29.8 

25.79 

49.64 

30.7 

15.52 

94*iKS 

30.7 

47.61 

29.34 

30.8 

92.27 

59.60 

30.8 

77.59 

48.04 

30.8 

25.94 

49.46 

31.7 

15.90 

35.07 

31.7 

48.20 

29.35 

31.8 

93.64 

59.60 

31.8 

79.21 

47.92 

31.8 

26.09 

49.32 

16.9 

1      +16.88 

24.47     -24.45 

58.28     +58.27 

72.89     -72.89 

7.40       +7.33 

17h 

68»  22-.311 

Igh     7a  23-.343 

19"     0»  15-.079 

W  30»  50«.769 

20^  48«  32M46 

+86** 

36'    6 

1".04  1 

-87^ 

39'    5 

0".89  1 

+89^ 

1'    1 

2".80 

-.89*» 

13'    1 

3".35 

+82^ 

13'    fi 

»6".82 
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APPAKENT  PLACES  OF  STABS,  1919. 

CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOetantiB. 

vOctentis. 

jSOetantif. 

89  H.  Ccplisi. 

yootatii. 

Mag.  5.4 

Mag.  6.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

WMh. 
Meui 

Right 

Asecsi* 

sion. 

D«eU- 

WMh. 
Mean 

Time. 

Right 

Awen- 

sion. 

Dwstt- 

WMh. 
Mean 

Time. 

Right 

Asoen- 

sion. 

Deott- 

WMik 

Mean 

Time. 

Right 
Aaoea- 

SlOD. 

I>«lt- 

Wa*. 
UmA 
Tlma. 

R«ht 

Pm^ 

Time. 

h  m 

•   1 

h  m 

•   t 

h  m 

o      t 

h  m 

•    1 

h  m 

•  t 

Mar. 

2138 

-83  I 

mm 

Mar. 

2216 

-8622 

Mar. 

22  37 

-8148 

f  0 

Mar. 

23  27 

+8651 

§§ 

Mar. 

23  47 

-8227 

0.9 

s 
31.84 

WW 

20.89 

0.9 

8 

16.76 

WW 

39.60 

1.0 

s 

44.72 

15.75 

1.0 

8 

24.29 

WW 

63.03 

1.1 

8 

14.89 

WW 

65.09 

1.9 

31.93 

20.56 

1.9 

16.85 

39.26 

2.0 

44.75 

15.39 

2.0 

24.19 

52.68 

2.0 

14.86 

64.73 

2.9 

31.99 

20.23 

2.9 

16.91 

38.91 

2.9 

44.76 

15.05 

3.0 

24.12 

52.33 

3.0 

14.81 

64.40 

3.9 

32.05 

19.89 

3.9 

16.97 

38.56 

3.9 

44.77 

14.69 

4.0 

24.08 

51.98 

4.0 

14.77 

64.05 

4.9 

32.11 

19.53 

4.9 

17.03 

38.19 

4.9 

44.78 

14.34 

5.0 

24.07 

51.65 

5.0 

14.72 

63.69 

5.9 

32.19 

19.16 

5.9 

17.08 

37.79 

5.9 

44.79 

13.95 

6.0 

24.07 

51.33 

6.0 

14.67 

63.31 

6.9 

32.26 

18.77 

6.9 

17.15 

37.38 

6.9 

44.80 

13.54 

7.0 

24.08 

51.04 

7.0 

14.63 

62.91 

7.9 

32.35 

18.38 

7.9 

17.25 

36.96 

7.9 

44.84 

13.13 

8.0 

24.08 

50.76 

8.0 

14.59 

62.50 

8.9 

32.46 

18.00 

8.9 

17.39 

36.54 

8.9 

44.88 

12.69 

9.0 

24.07 

50.49 

9.0 

14.58 

62.06 

9.9 

32.59 

17.62 

9.9 

17.54 

36.16 

9.9 

44.94 

12.28 

10.0 

24.03 

50.21 

10.0 

14.57 

61.65 

10.9 

32.72 

17.25 

10.9 

17.71 

35.78 

10.9 

45.00 

11.90 

11.0 

23.99 

49.92 

11.0 

14.58 

61.23 

11.9 

32.85 

16.92 

11.9 

17.89 

35.41 

11.9 

45.07 

11.52 

12.0 

23.94 

49.60 

12.0 

14.59 

60.85 

12.9 

32.98 

16.60 

12.9 

18.06 

35.05 

12.9 

45.13 

11.15 

13.0 

23.89 

49.27 

13.0 

14.60 

60.46 

13.9 

33.09 

16.30 

13.9 

18.23 

34.72 

13.9 

45.19 

10.81 

14.0 

23.87 

48.94 

14.0 

14.60 

60.10 

14.9 

33.20 

16.01 

14.9 

18.37 

34.39 

14.9 

45.24 

10.48 

14.9 

23.87 

48.57 

15.0 

14.61 

59.74 

15.9 

33.30 

15.72 

15.9 

18.50 

34.07 

15.9 

45.29 

10.15 

15.9 

23.90 

48.21 

16.0 

14.61 

69.41 

16.9 

33.39 

15.41 

16.9 

18.63 

33.74 

16.9 

45.33 

9.81 

16.9 

23.94 

47.86 

17.0 

14.60 

69.05 

17.9 

33.48 

15.09 

17.9 

18.75 

33.40 

17.9 

45.37 

9.45 

17.9 

24.01 

47.52 

18.0 

14.58 

68.69 

18.9 

33.58 

14.77 

18.9 

18.87 

33.04 

18.9 

45.41 

9.09 

18.9 

24.10 

47.19 

19.0 

14.57 

68.32 

19.9 

33.68 

14.44 

19.9 

19.01 

32.68 

19.9 

45.45 

8.72 

19.9 

24.20 

46.87 

19.9 

14.56 

67.96 

20.9 

33.81 

14.10 

20.9 

19.16 

32.32 

20.9 

45.51 

8.35 

20.9 

24.31 

46.57 

20.9 

14.56 

67.68 

21.9 

33.93 

13.76 

21.9 

19.33 

31.95 

21.9 

45.56 

7.97 

21.9 

24.41 

46.28 

21.9 

14.56 

67.16 

22.9 

34.06 

13.41 

22.9 

19.51 

31.57 

22.9 

45.64 

7.59 

22.9 

24.50 

45.99 

22.9 

14.57 

66.75 

23.9 

34.20 

13.08 

23.9 

19.70 

31.19 

23.9 

45.72 

7.20 

23.9 

24.60 

45.69 

23.9 

14.61 

66.34 

24.9 

34.36 

12.76 

24.9 

19.93 

30.82 

24.9 

45.80 

6.82 

24.9 

24.67 

45.40 

24.9 

14.64 

65.92 

25.9 

34.53 

12.45 

25.9 

20.17 

30.47 

25.9 

45.90 

6.45 

25.9 

24.73 

45.11 

25.9 

14.68 

65.52 

26.9 

34.67 

12.16 

26.9 

20.42 

30.13 

26.9 

45.99 

6.11 

26.9 

24.80 

44.80 

26.9 

14.73 

65.12 

27.9 

34.83 

11.87 

27.9 

20.66 

29.82 

27.9 

46.09 

5.78 

27.9 

24.88 

44.48 

27.9 

14.78 

64.75 

28.9 

34.97 

11.60 

28.9 

20.89 

29.52 

28.9 

46.18 

5.45 

28.9 

24.96 

44.17 

28.9 

14.82 

64.39 

29.9 

35.11 

11.34 

29.9 

21.09 

29.23 

29.9 

46.27 

5.13 

29.9 

25.08 

43.84 

29.9 

14.85 

64.04 

30.9 

35.24 

11.07 

30.9 

21.29 

28.93 

30.9 

46.34 

4.81 

30.9 

25.22 

43.52 

30.9 

14.87 

63.70 

81.9 

35.37    10.79 

31.9 

21.47 

28.61 

31.9 

46.41 

4.49 

31.9 

25.41 

43.20 

31.9 

14.90 

63.35 

8.31        -8.25 

15.82     -15.79 

7.01       - 

6.94 

18.28     +18.26 

7.63       -7.56 

21»»  38»»  38'.548 

22b  ifim  S3..212 

22»»  87-  I 

►1V624 

23h  27»  43' .571 

23*»  47*  23*. 637 

-83*» 

5'    J 

W".33 

-86° 

22'    I 

>0".92 

-%V 

48'    2 

14".80 

+86*» 

51'    a 

»".62 

-82*» 

28' 

8".42 
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48H.  Gcphei. 
Hag.  4.5 

a  Vnm  Minoris. 
(PolarU.) 
Mig.2.1 

4  0.  OoteatliL 

Mag.  5.6 

GtnKuabcidfe  750. 

Mi«.6.7 

QnKHnbildge  944. 

Blag.  6.4 

Wtflh. 
Umn 

B%bt 

Aaen- 

DmU- 

mtfcin 

Wash. 

TtBM. 

Right 

Abooi- 

skm. 

natkm. 

Wash. 
M«an 
lima. 

Right 

A30eD- 
slon. 

Dwsll- 
natioiL 

Wash. 
Mean 
TIma. 

Rl^t 
Amsd- 

DacU- 
natioiL 

Wash. 
Mean 
Tliiia. 

Right 

Aaoen- 

slon. 

Dedi- 

TlHM. 

h  m 

•   t 

h  m 

•   t 

h  m 

•   t 

h  m 

•   t 

h  m 

•     f 

Apr. 

0  57 

+8549 

Apr. 

130 

0 

+8852 

Apr. 

141 

-8510 

Apr. 

410 

+8520 

Apr. 

535 

+85  9 

0.0 

14.25 

84.75 

0.0 

34.67 

33.38 

0.0 

36.22 

41.84 

0.2 

39.15 

45.45 

0.2 

56.63 

50.01 

1.0 

14.27 

84.41 

1.0 

34.55 

33.04 

1.0 

36.12 

41.50 

1.1 

38.94 

45.22 

1.2 

56.38 

49.87 

2.0 

14.31 

84.07 

2.0 

34.53 

32.70 

2.0 

36.00 

41.16 

2.1 

38.76 

44.97 

2.2 

56.15 

49.72 

8.0 

14.37 

83.74 

3.0 

34.57 

32.38 

3.0 

35.87 

40.79 

3.1 

38.61 

44.72 

3.2 

55.94 

49.57 

4.0 

14.43 

33.45 

4.0 

34.62 

32.09 

4.0 

35.77 

40.41 

4.1 

38.46 

44.48 

4.2 

55.74 

49.41 

6.0 

14.49 

83.18 

5.0 

34.65 

31.81 

5.0 

35.67 

40.01 

5.1 

88.32 

44.26 

5.2 

55.56 

49.27 

6.0 

14.54 

82.91 

6.0 

34.64 

31.53 

6.0 

35.60 

39.60 

6.1 

38.19 

44.07 

6.2 

55.37. 

49.16 

6.9 

14.56 

32.64 

7.0 

34.57 

31.26 

7.0 

35.54 

89.20 

7.1 

88.05 

43.87 

7.2 

55.19 

49.05 

7.0 

14.58 

32.37 

8.0 

34.46 

30.98 

8.0 

35.48 

38.79 

8.1 

37.88 

43.68 

8.2 

54.98 

48.94 

8.9 

14.58 

32.07 

9.0 

34.33 

30.66 

9.0 

35.44 

38.39 

9.1 

37.70 

43.48 

9.2 

54.76 

48.83 

0.9 

14.58 

81.75 

10.0 

34.21 

30.33 

10.0 

35.43 

38.01 

10.1 

37.51 

43.26 

10.2 

54.53 

48.71 

10.9 

14.62 

31.42 

11.0 

34.14 

30.00 

11.0 

35.40 

37.66 

11.1 

37.32 

43.01 

11.2 

54.29 

48.57 

11.9 

14.66 

31.08 

12.0 

34.12 

29.65 

12.0 

35.36 

37.32 

12.1 

37.14 

42.75 

12.2 

54.05 

48.40 

12.9 

14.72 

30.74 

13.0 

34.16 

29.28 

13.0 

35.32 

36.98 

13.1 

36.96 

42.48 

13.2 

53.81 

48.23 

13.9 

14.81 

30.40 

14.0 

34.29 

28.93 

14.0 

35.27 

36.65 

14.1 

36.80 

42.20 

14.2 

53.58 

48.04 

14i^ 

14.90 

80.07 

14.9 

34.46 

28.50 

15.0 

35.22 

36.31 

15.1 

36.65 

41.92 

15.2 

53.36 

47.83 

16.9 

15.00 

29.75 

15.9 

34.69 

28.26 

16.0 

35.16 

35.96 

16.1 

36.52 

41.63 

16.2 

53.16 

47.61 

16.9 

15.13 

29.44 

16.9 

34.96 

27.94 

17.0 

35.11 

OO.utf 

17.1 

36.41 

41.34 

17.2 

52.98 

47.39 

17.9 

15.26 

29.14 

17.9 

35.24 

27.65 

17.9 

35.06 

35.21 

18.1 

36.30 

41.05 

18.2 

52.80 

47.18 

18.9 

15.36 

28.86 

18.9 

35.52 

27.35 

18.9 

35.03 

34.83 

19.1 

36.21 

40.77 

19.2 

52.63 

46.98 

19.9 

15.47 

28.60 

19.9 

35.79 

27.06 

19.9 

35.00 

34.43 

20.1 

36.11 

40.53 

20.2 

52.48 

46.79 

80.9 

15.58 

28.34 

20.9 

36.03 

26.78 

20.9 

34.99 

34.04 

21.1 

36.02 

40.27 

21.2 

52.32 

46.60 

21.9 

15.68 

28.08 

21.9 

36.26 

26.50 

21.9 

34.99 

33.65 

22.1 

35.92 

40.03 

22.2 

52.16 

46.41 

22.9 

15.79 

27.80 

22.9 

36.45 

26.22 

22.9 

35.01 

33.25 

23.1 

35.82 

39.79 

23.1 

51.99 

46.24 

28.9 

15.89 

27.53 

23.9 

36.63 

25.92 

23.9 

35.05 

32.86 

24.1 

35.70 

39.53 

24.1 

51.81 

46.05 

24.9 

15.98 

27.25 

24.9 

36.83 

25.61 

24.9 

35.08 

32.48 

25.1 

35.57 

39.26 

25.1 

51.62 

45.86 

25.9 

16.09 

26.96 

25.9 

37.08 

25.29 

25.9 

35.11 

32.11 

26.1 

35.46 

38.97 

26.1 

51.44 

45.65 

26.9 

16.22 

26.65 

26.9 

37.38 

24.97 

26.9 

35.12 

31.78 

27.1 

35.35 

38.66 

27.1 

51.25 

45.42 

27.9 

16.36 

26.34 

27.9 

37.79 

24.65 

27.9 

35.12 

31.46 

28.1 

35.25 

38.35 

28.1 

51.07 

45.16 

28.9 

16.54 

26.05 

28.9 

38.29 

24.33 

28.9 

35.12 

31.12 

29.1 

35.18 

38.01 

29.1 

50.91 

44.88 

29.9 

16.74 

25.78 

29.9 

38.85 

24.04 

29.9 

35.12 

30.76 

30.1 

35.12 

37.67 

30.1 

50.77 

44.59 

80.9 

16.95 

25.54 

30.9 

39.45 

23.75 

30.9 

35.12 

30.40 

31.1 

35.11 

37.36 

31.1 

50.65 

44.31 

13.74      +13.70 

50.91     +50.90 

11.89     -11.85 

12.32     +12.28 

11.86     +11.82 

€^   57«  24«.633 

V  81»  11«.709 

Ih  4im  64-.846 

4h   iQm  37«.831 

&"  35»  50-.330 

H-85^ 

49'    a 

A"M 

+880 

52'    2 

0".55  1 

-85** 

10'    4 

5".22 

+86^ 

20'    2 

8".88 

+85*» 

9'    3 

4'.51 
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APPARENT  PLACES  OE  STABS,  1919. 

CIRCUMPOLAR  STARS. 
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81  O.  Mensse. 
Mag.  6.2 

i'Menste. 
Mag.  5.6 

61  H.  Cephei. 
Mag.  5.3 

Z5  H.  Cam^op. 
Mag.  6.1 

7  a.  Ooteiitia. 
Mag.  6.4 

Wasb. 
Mean 
Time. 

Rig^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

DecU- 

Wadk 
Mmbi 
Tfana. 

Rli^t 

Aaoen- 

ilon. 

Dedf. 
oatioB. 

Apr. 

h  m 
5  45 

>8450 
ft 

Apr. 

h  m 
6  46 

-8044 

Apr. 

h  m 
7    3 

+8710 

ft 

Apr. 

h  m 
714 

+8234 

Apr. 

h  m 
715 

-8654 

0.2 

41.27 

5.37 

0.3 

s 
46.24 

11.14 

0.3 

s 
19.51 

56.33 

0.3 

15.79 

28.48 

0.8 

82.74 

45.21 

1.2 

41.01 

5.33 

1.3 

46.09 

11.19 

1.3 

19.05 

56.33 

1.3 

15.61 

28.48 

1.3 

82.81 

45.31 

2.2 

40.74 

5.30 

2.3 

45.95 

11.25 

2.3 

18.60 

56.30 

2.3 

15.45 

28.47 

2.3 

81.88 

46.43 

3.2 

40.46 

5.27 

3.3 

45.80 

11.32 

3.3 

18.18 

56.26 

3.3 

15.80 

28.43 

3.3 

81.42 

46.54 

4.2 

40.17 

5.21 

4.2 

45.63 

11.38 

4.3 

17.80 

56.21 

4.3 

15.15 

28.40 

4.3 

80.94 

46.64 

5.2 

39.87 

5.13 

5.2 

45.46 

11.40 

5.3 

17.42 

56.16 

6.3 

16.01 

28.39 

6.3 

80.44 

45.74 

6.2 

39.58 

5.03 

6.2 

45.31 

11.41 

6.3 

17.06 

56.15 

6.3 

14.90 

28.38 

6.3 

29.98 

46.80 

7.2 

39.29 

4.90 

7.2 

45.15 

11.39 

7.3 

16.69 

56.14 

7.3 

14.76 

28.38 

7.3 

29.42 

46.84 

8.2 

39.02 

4.76 

8.2 

44.99 

11.35 

8.2 

16.32 

56.14 

8.3 

14.61 

28.41 

8.3 

28.94 

46.84 

9.2 

38.77 

4.60 

9.2 

44.84 

11.29 

9.2 

15.90 

56.15 

9.3 

14.46 

28.44 

9.3 

28.46 

46.83 

ia2 

38.52 

4.46 

10.2 

44.69 

11.24 

10.2 

15.47 

56.15 

10.3 

14.30 

28.46 

10.3 

28.01 

46.84 

11.2 

38.27 

4.33 

11.2 

44.55 

11.19 

11.2 

15.01 

56.14 

11.2 

14.12 

28.46 

11.2 

27.68 

46.84 

12.2 

38.03 

4.21 

12.2 

44.41 

11.14 

12.2 

14.54 

56.10 

12.2 

13.96 

28.44 

12.2 

27.16 

46.88 

13.2 

37.80 

4.09 

13.2 

44.27    11.12 

13.2 

14.06 

56.04 

13.2 

13.77 

28.40 

13.2 

26.73 

46.84 

14.2 

37.56 

3.96 

14.2 

44.13 

11.09 

14.2 

13.60 

55.96 

14.2 

13.58 

28.36 

14.2 

26.31 

45.88 

15.2 

37.32 

3.86 

15.2 

43.98 

11.08 

15.2 

13.15 

55.87 
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13.41 

28.27 

16.2 

26.89 
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16.2 
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3.75 

16.2 
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16.2 
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55.76 
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13.25 
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17.2 
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17.2 
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36.55 

3.50 
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43.55 
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55.54 

18.2 

12.95 

27.99 

18.2 

24.56 

46.00 
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3.37 
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43.40 

10.94 

19.2 

11.53 

55.43 

19.2 

12.81 
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19.2 

24.08 

46.01 

20.2 

36.05 

3.19 

20.2 

43.25 

10.87 

20.2 

11.17 

55.32 

20.2 

12.67 

27.81 

20.2 

23.60 

46.00 

21.2 

35.79 

3.01 

21.2 

43.09 

10.78 

21.2 

10.81 

55.22 

21.2 

12.54 

27.72 

21.2 

23.12 

46.97 

22.2 

35.54 

2.82 

22.2 

42.95 

10.69 

22.2 

10.46 

55.13 

22.2 

12.41 

27.67 

22.2 

22.64 

46.92 

23.2  '  35.29 

2.61 

23.2 

42.80  1  10.58 

23.2 

10.10 

55.05 

23.2 

12.27 

27.62 

23.2 

22.16 

45.88 

24.2  I  35.07 

2.40 

24.2 

1 
42.66    10.45 

24.2 

9.72 

54.96 

24.2 

12.13 

27.66 

24.2 

21.71 

45.77 

25.1 

34.84 

2.19 

25.2 

42.52 

10.32 

25.2 

9.32 

54.88 

25.2 

11.99 

27.47 

26.2 

21.28 

45.69 

26.1 

34.64 

1.99 

26.2 

42.38 

10.20 

26.2 

8.90 

54.76 

26.2 

11.82 

27.39 

26.2 

20.86 

45.6S 

27.1    34.44 

1.80 

27.2 

42.25  '  10.10 

27.2 

8.47 

54.63 

27.2 

11.65 

27.27 

27.2 

20.46 

45.57 

28.1    34.21 

1.64 

28.2 

42.12 

10.01 

28.2 

8.04 

64.47 

28.2 

11.50 

27.13 

28.2 

20.04 

45.54 

29.1    34.00 

1.49 

29.2 

41.99 

9.93 

29.2 

7.65 

54.29 

29.2 

11.34 

26.96 

29.2 

19.64 

45.51 

30.1 

33.78 

1.33 

30.2 

41.86 

9.86 

30.2 

7.28 

54.10 

30.2 

11.20 

26.78 

30.2 

19.22 

45.# 

31.1 

33.54 

1.16 

31.2 

41.72 

9.77 

31.2 

6.95 

53.89 

31.2 

11.08 

26.59 

31.2 

18.77 

45.46 

11.11      -1 

1.06 

6.21       -6.13 

20.34     +20.32 

7.74       +7.67 

18.67      -18.64 

b^   45"   6 
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APPARENT  PLACES  OE  STARS,  1919. 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Qioombfidfe  1119. 
Mag.  7.0 

fOotentts. 
Mag.  5.4 

1  H.  I>iaooni8. 

Mag.  4.6 

f  OhasuBleoiitts. 
Mag.  5.2 

30  H.  Camelop. 
Mag.  5.3 

HMD 

R%ht 
skm. 

Dwdi- 

Waih. 
lI«Bn 
Time. 

ABom- 
skm. 

DecU- 

Wash. 
Mean 

Time. 

Right 
ABom- 

RiOII. 

DecU- 
nation. 

Wash. 
lf«an 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

DecU- 

nme. 

b  m 

•   / 

h  m 

•       / 

h  m 

•    / 

h  m 

•   / 

h  m 

•    / 

Ipr. 

818 

+8852 

ft 

Apr. 

9    8 

-8520 

1/ 

Apr. 

9  25 

+8141 

Apr. 

936 

-8035 

ft 

Apr. 

10  21 

+8258 

0.3 

40.20 

46.19 

0.4 

47.95 

52.76 

0.4 

48.70 

12.66 

0.4 

24.29 

4.94 

0.4 

31.01 

16.32 

1.3 

39.07 

46.28 

1.4 

47.75 

53.03 

1.4 

48.57 

12.85 

1.4 

24.20 

5.22 

1.4 

30.88 

16.56 

2.3 

37.97 

46.35 

2.4 

47.53 

53.29 

2.4 

48.44 

13.01 

2.4 

24.11 

5.50 

2.4 

30.76 

16.80 

3.3 

36.91 

46.41 

3.3 

47.31 

53.57 

3.4 

48.32 

13.15 

3.4 

24.02 

5.81 

3.4 

30.64 

17.00 

4.3 

35.93 

46.46 

4.8 

47.07 

53.84 

4.4 

48.21 

13.29 

4.4 

23.93 

6.11 

4.4 

30.53 

17.20 

6.3 

35.00 

46.52 

5.3 

46.82 

54.11 

5.4 

48.10 

13.43 

5.4 

23.83 

6.40 

5.4 

30.43 

17.38 

6.3 

34.11 

46.61 

6.3 

46.55 

54.36 

6.4 

48.00 

13.58 

6.4 

23.70 

6.69 

6.4 

30.34 

17.68 

7.3 

33.22 

46.70 

7.3 

46.28 

54.58 

7.4 

47.91 

13.75 

7.4 

23.58 

6.94 

7.4 

30.25 

17.80 

8.3 

32.29 

46.79 

8.3 

46.00 

54.77 

8.3 

47.81 

13.93 

8.4 

23.46 

7.17 

8.4 

30.15 

18.02 

9.3 

31.30 

46.88 

9.3 

45.72 

54.95 

9.3 

47.70 

14.11 

9.4 

23.34 

7.39 

9.4 

30.05 

18.26 

10.3 

30.24 

46.98 

10.3 

45.46 

55.13 

10.3 

47.58 

14.29 

10.3 

23.22 

7.59 

10.4 

29.94 

18.50 

11.3 

29.12 

47.08 

11.3 

45.21 

55.80 

11.3 

47.44 

14.47 

11.3 

23.11 

7.77 

11.4 

29.81 

18.75 

12.3 

27.96 

47.15 

12.3 

44.96 

55.48 

12.3 

47.31 

14.66 

12.3 

23.00 

7.96 

12.4 

29.67 

19.00 

13.3 

26.78 

47.20 

13.3 

44.73 

55.65 

13.3 

47.16 

14.81 

13.3 

22.89 

8.17 

13.4 

29.62 

19.24 

14.3 

25.57 

47.23 

14.3 

44.49 

55.83 

14.3 

47.01 

14.95 

14.3 

22.79 

8.39 

14.4 

29.37 

19.44 

15.3 

24.39 

47.24 

15.3 

44.26 

56.02 

15.3 

46.87 

15.06 

15.3 

22.68 

8.62 

15.4 

29.21 

19.64 

16.3 

23.23 

47.25 

16.3 

44.01 

56.22 

16.3 

46.72 

15.17 

16.3 

22.58 

8.84 

16.4 

29.06 

19.82 

17.3 

22.11 

47.26 

17.3 

43.77 

56.41 

17.3 

46.58 

15.27 

17.3 

22.47 

9.06 

17.4 

28.90 

19.97 

18.3 

21.04 

47.25 

18.3 

43.51 

56.60 

18.3 

46.45 

15.35 

18.3 

22.36 

9.28 

18.4 

28.76 

20.13 

19.3 

20.02 

47.24 

19.3 

43.24 

56.79 

19.3 

46.32 

15.43 

19.3 

22.23 

9.60 

19.4 

28.62 

20.29 

ao.3 

19.02 

47.23 

20.3 

42.96 

56.97 

20.3 

46.20 

15.51 

20.3 

22.11 

9.70 

20.4 

28.49 

20.44 

21.3 

18.05 

47.21 

21.3 

42.68 

57.12 

21.3 

46.08 

15.69 

21.3 

21.98 

9.89 

21.4 

28.36 

20.59 

22.3 

17.09 

47.21 

22.3 

42.39 

57.27 

22.3 

45.97 

15.68 

22.3 

21.85 

10.08 

22.3 

28.23 

20.74 

23.3 

16.12 

47.23 

23.3 

42.09 

57.40 

23.3 

45.85 

16.79 

23.3 

21.72 

10.24 

23.3 

28.12 

20.92 

24.3 

15.10 

47.24 

24.3 

41.80 

57.50 

24.3 

45.72 

15.90 

24.3 

21.68 

10.38 

24.3 

27.99 

21.09 

25.3 

14.03 

47.24 

25.3 

41.52 

57.60 

25.3 

45.58 

16.01 

25.3 

21.45 

10.51 

26.3 

27.84 

21.26 

26.3 

12.91 

47.24 

26.3 

41.24 

57.69 

26.3 

45.44 

16.10 

26.3 

21.32 

10.64 

26.3 

27.69 

21.41 

27.2 

11.73 

47.20 

27.3 

40.99 

57.79 

27.3 

45.29 

16.19 

27.3 

21.21 

10.76 

27.3 

27.61 

21.66 

28.2 

10.55 

47.16 

28.3 

40.75 

57.90 

28.3 

45.13 

16.25 

28.3 

21.10 

10.90 

28.3 

27.34 

21.70 

29.2 

9.38 

47.08 

29.3 

40.50 

58.03 

29.3 

44.98 

16.29 

29.3 

20.98 

11.07 

29.3 

27.16 

21.81 

30.2 

8.28 

46.99 

30.3 

40.25 

58.17 

30.3 

44.83 

16.29 

30.3 

20.87 

11.24 

30.3 

26.99 

21.92 

81.2 

7.25 

46.87 

31.3 

39.98 

58.33 

31.3 

44.69 

16.28 

31.3 

20.74 

11.42 

31.3 

26.83     21.98 

51.15      +51.14 

12.33     -12.29 

6.92    ^  +6.84 

6.11       - 

6.03 

8.17       +8.11 

8»»    17"»  47*.546 

9^     8»  41-.594 

9^  26*  39«.275        9^  36«  1 
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7".80  1 

-85*» 
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34'    3 
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+82^ 
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APPAKENT  PLACES  OE  STARS,  1919. 


CIBCUMPOLAR  STABS. 

FOR  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


1? 

OotantU 

Bndlif  IfTt. 

iOotatU. 

t8H.Cui«lof.«e9. 

<  OatMito. 

1 

4 

Mag.  6.3 

Mag.6.S 

Hftg.5.4 

Mi«.5.8 

lfi«.64 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

DecU- 
natkm. 

WadL 
Mean 

Time. 

Rldit 

Aion- 
sion. 

DacU- 
natlon. 

Wash. 
Mean 
Tima. 

Biilit 
sion. 

Dadi- 
iMKtian. 

Wash. 
Mean 
Tlina. 

sloii. 

DaoU- 

V^a*. 
\MmsBL 
TkM. 

Biiiit 

D«Uh 

h  m 

•   # 

h  m 

•   » 

h  ra 

•    t 

h  a 

•  # 

k  B 

•    r 

Apr. 

11    0 

-84  9 

Apr. 

1214 

-1-88  fi 

II 

Apr. 

12  46 

-8441 

II 

Apr. 

12  48 

+8360 

II 

Apr. 

13  27 

•8622 

0.4 

8 

7.31 

49.94 

0.5 

61.84 

47.64 

0.5 

38.07 

12.51 

0.5 

41.50 

59.92 

0.5 

65.67 

25J1 

1.4 

7.24 

50.28 

1.5 

61.65 

47.87 

1.5 

38.12 

12.88 

1.5 

41.48 

60.27 

\J^ 

65.68 

26.25 

2.4 

7.17 

50.65 

2.5 

61.43 

48.18 

2.5 

38.18 

13.25 

2.5 

41.45 

60.60 

2.6 

66.79 

26.61 

3.4 

7.11 

51.03 

3.5 

61.21 

48.47 

3.5 

38.24 

13.64 

3.5 

41.41 

60.91 

3i^ 

66.02 

26.98 

4.4 

7.02 

51.42 

4.5 

61.01 

48.75 

4.5 

38.29 

14.05 

4.5 

41.38 

61.20 

4.6 

66.03 

27  J8 

5.4 

6.93 

51.80 

5.5 

60.83 

49.02 

5.5 

38.33 

14.46 

5.5 

41.36 

61.48 

6.6 

66.13 

27.79 

6.4 

6.82 

52.18 

6.5 

60.69 

49.29 

6.5 

38.34 

14.88 

6.5 

41.35 

61.76 

6.6 

56.20 

28il 

7.4 

6.69 

52.53 

7.5 

60.57 

49.56 

7.5 

38.34 

15.30 

7.5 

41.35 

62.04 

lA 

56.26 

28.62 

8.4 

6.55 

52.87 

8.5 

60.46 

49.85 

8.5 

38.30 

15.68 

8.5 

41.35 

62.34 
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56.29 
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9.4 

6.41 

53.18 

9.5 

60.33 

50.16 
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38.27 

16.06 
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41.35 

62.65 

9.6 
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10.4 
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10.5 

60.17 

50.48 

10.5 

38.24 

16.40 
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41.34 
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10.6 

66.32 

29.74 

11.4 

6.16    53.77 

11.5 

59.99 

50.88 

11.5 

38.21 

16.75 

11.5 

41.30 

63.32 

11.5 

56.34 

30.06 

12.4 

6.05  >  54.06 

12.5 

69.75 

51.16 

12.5 

38.20 

17.09 

12.5 

41.26 

63.67 

12.5 

56.37 

30.42 

13.4 

5.94  ;  54.34 

13.5 

59.47 

51.50 

13.5 

38.18 

17.42 

13.5 

41.20 

64.02 

13.6 

56.41 

30.75 

14.4 

5.83  ;  54.63 

14.4 

59.15 

51.82 

14.5 

38.17 

17.75 

14.5 

41.14 

64.36 

14.5 

56.46 

31.09 

15.4 

5.72  ;  54.94 

15.4 

58.82 

52.12 

15.5 

38.17 

18.10 

15.5 

41.07 

64.68 

15.6 

66.50 

31.43 

16.4 

5.62  \  55.25 

16.4 

58.45 

52.41 

16.5 

38.17 

18.46 

16.5 

40.99    65.00 

1 

16.6 

66.66 

3i.n 

17.4 

5.51    55.56 

17.4 

58.09 

52.69 

17.5 

38.16 

18.82 

17.5 

40.91 

65.32 

17.6 

56.56 

S2JS 

18.4 

5.38    55.89 

18.4 

57.75 

52.96 

18.5 

38.15 

19.19 

18.5 

40.84 

65.60 

18.6 

66.63 

82J0 

19.4 

5.26    56.21 

19.4 

57.40 

53.20 

19.5 

38.12 

19.57 

19.5 

40.76 

65.88 

19.6 

56.67 

32^ 

20.4 

5.12    56.53 

20.4 

57.07 

53.44 

20.5 

38.09 

19.95 

20.5 

40.70 

66.16 

20.6 

56.68 

33J7 

21.4 

4.97     56.82 

21.4 

56.77 

53.68 

21.5 

38.05 

20.34 

21.5 

40.64 

66.42 

21.6 

56.60 

33.67 

22.4 

4.81     57.10 

22.4 

56.48 

53.95 

22.4 

37.99 

20.71 

22.5 

40.59 

66.70 

22.6 

56.68 

34.06 

23.4 

4.64    57.38 

23.4 

56.20 

54.21 

23.4 

37.93 

21.08 

23.4 

40.53 

66.98 

23.6 

56.64 

34.44 

24.4 

4.47 

57.63 

24.4 

55.90 

54.48 

24.4 

37.84 

21.42 

24.4 

40.48 

67.27 

24.6 

56.61 

34.61 

25.4 

4.32 

57.87 

25.4 

55.58 

54.75 

25.4 

37.75 

21.75 

25.4 

40.39 

67.68 

25.6 

56.67 

35.15 

2G.4 

4.16 

58.11 

26.4 

55.21 

55.03 

26.4 

37.70 

22.08 

26.4 

40.31 

67.89 

26.5 

56.64 

35.46 

27.4 

4.01 

58.34 

27.4    54.79 

55.30 

27.4 

37.63 

22.39 

27.4 

40.22    68.19 

27.5 

56.52 

35.60 

28.4 

3.86 

58.59 

28.4 

54.31 

55.55 

28.4 

37.57 

22.70 

28.4 

40.11    68.49 

28.5 

56.61 

86.12 

29.4 

3.74 

58.86 

29.4 

53.80 

55.80 

29.4 

37.53 

23.02 

29.4 

39.98  :  68.78 

29.5 

66.51 

86.45 

30.4 

3.61 

59.13 

30.4 

53.29 

56.02 

30.4 

37.50 

23.36 

30.4 

39.85  :  69.03 

30.6 

56.62 

36.79 

81.3 

3.47 

59.41 

31.4 

52.77 

56.22 

31.4 

37.46 

23.72 

31.4 

39.72  :  69.28 

31.6 

66.63 
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9.8 

4        -9.79 
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V^ 
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12»»  46«  19M19 

12h  4j<m  31..308 

13^  27-  82».»1 

-84*^ 

9'    2 

9".33 

+88*» 

8'    6 

►6".19 

-84^ 

41' 

1".57  1 

+83^ 

51'    1 

1".30 

-85° 

22'    1 

9".48 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^OctentU. 
Mag.  4.1 

G^foomtoldge  2283. 

Mag.  7.2 

pOetantis. 

Mag.  5.7 

€  UiMB  ICinozis. 
Mag.  4.4 

69  G.  Apodls. 
Mag.  5.9 

WASH. 

Tim*. 

Blibt 
tlon. 

Dedi- 

Waab. 
Maan 
Time. 

Right 

A1O0I1- 

sion. 

Dedft- 
DAtlon. 

Wash. 
Maan 
Tlma. 

Rlgbt 

Aioen- 

slon. 

Dedi- 
xuttkni. 

Mean 

Time. 

Right 
ABC«n- 

D«dii- 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sUm. 

Dedl- 
nation. 

h  m 

•   i 

h  m 

•   f 

h  m 

•    f 

h  m 

o      / 

h  m 

e     t 

Apr. 

1414 

-8317 

ft 

Apr. 

15   3 

+8732 
ft 

Apr. 

15  24 

-8411 

Apr. 

16  54 

+8210 

ff 

Apr. 

17  16 

-8046 

ft 

0.6 

2.90 

56.06 

0.6 

12.82 

26.08 

0.6 

s 
41.55 

48.95 

0.7 

13.45 

3.55 

0.7 

26.66 

57.58 

1.6 

3.01 

66.37 

1.6 

13.06 

26.39 

1.6 

41.73 

49.18 

1.7 

13.59 

3.75 

1.7 

26.81 

57.65 

2.6 

3.14 

56.69 

2.6 

13.26 

26.70 

2.6 

41.92 

49.41 

2.7 

13.72 

3.96 

2.7 

26.98 

57.73 

3.6 

3.27 

57.02 

3.6 

13.45 

26.99 

3.6 

42.14 

49.67 

3.7 

13.85 

4.17 

3.7 

27.15 

57.80 

4.6 

3.40 

57.38 

4.6 

13.62 

27.28 

4.6 

42.35 

49.94 

4.7 

13.97 

4.37 

4.7 

27.33 

57.90 

5.6 

3.50 

57.76 

5.6 

13.81 

27.53 

5.6 

42.55 

50.25 

5.7 

14.09 

4.54 

5.7 

27.50 

58.04 

6.6 

3.61 

58.15 

6.6 

14.01 

27.78 

6.6 

42.75 

50.57 

6.7 

14.21 

4.70 

6.7 

27.68 

58.19 

7.6 

3.70 

58.53 

7.6 

14.23 

28.02 

7.6 

42.93 

50.90 

7.7 

14.33 

4.85 

7.7 

27.84 

58.37 

8.5 

3.77 

58.91 

8.6 

14.47 

28.28 

8.6 

43.07 

51.23 

8.7 

14.46 

5.01 

8.7 

27.99 

58.54 

9.5 

3.83 

59.29 

9.0 

14.72 

28.55 

9.6 

43.21 

51.56 

9.7 

14.60 

5.18 

9.7 

28.13 

58.73 

10.5 

3.88 

59.63 

10.6 

14.97 

28.83 

10.6 

43.34 

51.86 

10.7 

14.73 

5.37 

10.7 

28.27 

58.91 

11.5 

3.94 

59.96 

11.6 

15.20 

29.15 

11.6 

43.46 

52.14 

11.7 

14.87 

5.58 

11.7 

28.40 

59.07 

12.5 

3.99 

•60.29 

12.6 

15.41 

29.47 

12.6 

43.59 

52.42 

12.6 

15.00 

5.81 

12.7 

28.53 

59.21 

13.5 

4.05 

60.60 

13.6 

15.60 

29.80 

13.6 

43.72 

52.70 

13.6 

15.13 

6.05 

13.7 

28.65 

59.36 

14.5 

4.11 

60.92 

14.6 

15.75 

30.15 

14.6 

43.87 

52.96 

14.6 

15.24 

6.32 

14.7 

28.79 

59.49 

15.5 

4.20 

61.23 

15.6 

15.88 

30.50 

15.6 

44.01 

53.22 

15.6 

15.35 

6.59 

15.7 

28.92 

59.63 

16.5 

4.27 

61.56 

16.6 

15.98 

30.82 

16.6 

44.16 

53.49 

16.6 

15.47 

6.86 

16.7 

29.06 

59.77 

17.5 

4.35 

61.90 

17.6 

16.08 

31.15 

17.6 

44.31 

53.77 

17.6 

15.58 

7.13 

17.6 

29.21 

59.92 

18.5 

4.42 

62.25 

18.6 

16.15 

31.47 

18.6 

44.47 

54.08 

18.6 

15.67 

7.40 

18.6 

29.36 

60.07 

19.5 

4.48 

62.62 

19.6 

16.23 

31.76 

19.6 

44.62 

54.40 

19.6 

15.77 

7.65 

19.6 

29.51 

'  60.25 

20.5 

4.54 

62.98 

20.5 

16.31 

32.05 

20.6 

44.77 

54.72 

20.6 

15.86 

7.90 

20.6 

29.66 

60.44 

21.5 

4.60 

63.36 

21.5 

16.39 

32.34 

21.6 

44.91 

55.0G 

21.6 

15.97 

8.13 

21.6 

29.80 

60.63 

22.5 

4.64 

63.74 

22.5 

16.48 

32.63 

22.6 

45.02 

55.41 

22.6 

16.07 

8.35 

22.6 

29.95 

60.87 

23.5 

4.67 

64.13 

23.5 

16.59 

32.91 

23.6 

45.12 

55.76 

23.6 

16.16 

8.58 

23.6 

30.08 

61.10 

24.5 

4.68 

64.49 

24.5 

16.70 

33.20 

24.6 

45.22 

56.10 

24.6 

16.27 

8.82 

24.6 

30.21 

61.31 

25.5 

4.69 

64.84 

25.5 

16.81 

33.51 

25.5 

45.31 

56.44 

25.6 

16.37 

9.09 

25.6 

30.31 

61.52 

26.5 

4.71 

65.18 

26.5 

16.89 

33.84 

26.5 

45.39 

56.74 

26.6 

16.47 

9.35 

26.6 

30.42 

61.73 

27.5 

4.74 

65.49 

27.5 

16.94 

34.18 

27.5 

45.48 

57.03 

27.6 

16.56 

1 

9.65 

27.6 

30.53 

61.92 

28.5 

4.77 

65.81 

28.5 

16.95 

34.55 

28.5 

45.58 

57.31 

28.6 

16.66 

9.97 

28.6 

30.65 

62.10 

29.5 

4.82 

66.13 

29.5 

16.93 

34.90 

29.5 

45.70 

57.60 

29.6 

16.73 

10.30 

29.6 

30.78 

62.26 

30.5 

4.86 

66.46 

30.5 

16.87 

35.24 

30.5 

45.83 

57.91 

30.6 

16.79 

10.63 

30.6 

30.91 

62.44 

31.5 

4.91 

66.83 

31.5 

16.80 

35.57 

31.5 

45.95 

58.23 

31.6 

16.85 

10.95 

31.6 

31.05 

62.62 

8.5 

7        -8.51 

23.32     +23.29 

9.09        — 9.a4 

7.34       + 

7.27 

6.24       -6.16 

W 

13«  46«.350 

Iff"     3«     2».510 

15^  24»  23-.351 

16*»  54«  1 

2-.991 

17»»   16»  17'.234 

-SS** 

17'    fi 
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+87° 

32'    4 
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CmCUMPOLAK  STARS. 

FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  Vtam  Minoils. 

X  TSnm  Minoiis. 

aOctantis. 

76DaooBis. 

Mi«.4.4 

Mag.  5.2 

Kag.6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
Mean 
Time. 

Right 

Aflocn- 

slon. 

DecU- 
nstlon. 

Wash. 
Mean 
Tima. 

Right 

Asoen- 

tAosL 

I>edi- 
nation. 

Wash. 
Mean 
Time. 

"SSL 

Decli- 
nation. 

Wash.'  Rii^t 
ICean ;  Asoen- 
Time.i  skm. 

DecU- 

WadL 
Mean 
Tima. 

Right 

Decli- 
nation. 

h  m 

•   / 

h  m 

•      / 

h  m 

•    1 

h  m 

•   / 

h  m 

•  f 

Apr. 

17  68 

+8636 
It 

Apr. 

18    7 

-8739 

Apr. 

18  59 

+89  0 

Apr.  19  31 

-8912 

II 

Apr. 

20  48 

+8213 

0.7 

15.90 

35.07 

0.7 

48.20  !  29.35 

0.8 

s 
33.64 

59.60 

s 
0.8    19.21 

47i>2 

0.8 

26.09 

49.32 

1.7 

16.26 

35.18 

1.7 

48.80    29.35 

1.8 

34.98 

59.63 

1.8    20.87 

47.78 

1.8 

26.25 

49.18 

2.7 

16.60 

35.31 

2.7 

49.44 

29.35 

2.8 

36.25 

59.67 

2.8 

22.61 

47.63 

2.8 

26.41 

49.08 

3.7 

16.93 

35.43 

3.7 

50.11 

29.35 

3.8 

37.43 

59.73 

3.8  !  24.46 

1 

47.49 

3.8 

26.57 

48.99 

4.7 

17.25 

35.54 

4.7 

50.80 

29.38 

4.8 

38.55 

50.79 

t 
4.8   26.42 

47.37 

4.8 

26.72 

48.91 

5.7 

17.53 

35.65 

5.7 

51.50 

29.42 

5.8 

39.63 

59.81 

5.8 

28.43 

47.27 

5.8 

26.86 

48.82 

6.7 

17.85 

35.75 

6.7 

52.19 

29.50 

6.8 

40.70 

59.82 

6.8 

30.47 

47.20 

6.8 

27.00 

48.71 

7.7 

18.16 

35.84 

7.7 

52.85 

29.59 

7.7 

41.80 

69.83 

7.8 

32.47 

47.15 

7.8 

27.13 

48.58 

8.7 

18.49 

35.93 

8.7 

53.49 

29.70 

8.7 

42.96 

59.83 

8.8 

34.41 

47.11 

8.8 

27.27 

48.46 

9.7 

18.83 

36.02 

9.7 

54.09 

29.80 

9.7 

44.20 

69.84 

9.8 

36.24 

47.07 

9.8 

27.41 

48.33 

10.7 

19.19 

36.15 

10.7 

54.65 

29.90 

10.7 

45.49 

59.85 

10.8 

37.97 

47.04 

10.8 

27.56 

48.21 

11.7 

19.55 

36.28 

11.7 

55.20 

29.99 

11.7 

46.83 

59.89 

11.8 

39.65 

47.01 

11.8 

27.71 

48.10 

12.7 

19.92 

36.41 

12.7 

55.72 

30.09 

12.7 

48.18 

59.94 

12.8 

41.29 

46.97 

12.8 

27.89 

48.00 

13.7 

20.27 

36.58 

13.7 

56.27 

30.16 

13.7 

49.53 

60.02 

13.8 

42.91 

46.92 

13.8 

28.06 

47.92 

14.7 

20.61 

36.76 

14.7 

56.82 

30.22 

14.7 

50.84 

60.12 

14.8 

44.56 

46.87 

14.8 

28.24 

47.85 

15.7 

20.94 

36.95 

15.7 

57.39 

30.29 

15.7 

52.12 

60.23 

15.7 

46.25 

46.80 

15.8 

28.40 

47.80 

16.7 

21.26 

37.15 

16.7 

57.97 

30.37 

16.7 

53.35 

60.34 

16.7    48.00 

46.74 

16.8 

28.57 

47.77 

17.7 

21.55 

37.35 

17.7 

58.57 

30.46 

17.7 

54.53 

60.46 

17.7 

49.79 

46.70 

17.8 

28.74 

47.76 

18.7 

21.85 

37.55 

18.7 

59.18 

30.55 

18.7 

55.66 

60.57 

18.7 

51.65 

46.66 

18.8 

28.90 

47.75 

19.7 

22.13 

37.75 

19.7 

59.80 

30.65 

19.7 

56.75 

60.70 

19.7 

53.56 

46.63 

19.8 

29.06 

47.74 

20.7 

22.40 

37.94 

20.7 

60.43 

30.77 

20.7 

57.80 

60.81 

20.7 

55.51 

46.62 

20.8 

29.21 

47.72 

21.7 

22.67 

38.11 

21.7 

61.05 

30.91 

21.7 

58.84 

60.92 

21.7 

57.46 

46.62 

21.8 

29.36 

47.70 

22.7 

22.94 

38.28 

22.7 

61.65 

31.08 

22.7 

59.91 

61.02 

22.7 

59.38 

46.65 

22.8 

29.51 

47.67 

23.7 

23.22 

38.45 

23.7 

62.22 

31.25 

23.7 

61.00 

61.11 

23.7 

61.24 

46.68 

23.8 

29.66 

47.64 

24.7 

23.51 

38.62 

24.7 

62.75 

31.40 

24.7 

62.13 

61.21 

24.7 

63.04 

46.73 

24.8 

29.82 

47.00 

25.7 

23.81 

38.80 

25.7 

63.27 

31.56 

25.7 

63.31 

61.34 

25.7 

64.74 

46.77 

25.8 

29.97 

47.56 

26.7 

24.11 

39.01 

26.7 

63.77 

31.71 

26.7 

64.53 

61.46 

26.7 

66.37 

46.81 

26.8 

30.15 

47.55 

27.7 

24.41 

39.24 

27.7 

64.26 

• 

31.85 

27.7 

65.75 

61.61 

27.7 

67.97 

46.83 

27.8 

30.33 

47.55 

28.6 

24.70 

39.50 

28.7 

64.76 

31.97 

28.7 

66.93 

61.79 

28.7 

69.59 

46.84 

28.8 

30.50 

47.59 

29.6 

24.96 

39.77 

29.7 

65.28 

32.09 

29.7 

68.04 

61.99 

29.7 

71.25 

46.83 

29.8 

30.68 

47.64 

30.6 

25.20 

40.04 

30.6 

65.84 

32.21 

30.7 

69.08 

62.20 

30.7 

73.01 

46.82 

30.8 

30.85 

47.72 

31.6 

25.41 

40.31 

31.6 

66.44 

32.35 

31.7 

70.03 

62.41 

31.7 

74.86 

46.82 

31.8 

31.02 

47.81 

16.91      +16.88 

24.48     -24.45 

58.27     +58.26 

72.81     -72.80 

7.40       +7,33 

l?**   58»  22«.311 

Igb     7«  23-.343 

1^    0»  15'.079 

1^  30"  50«.769 

20»»  48-  32«.146 

+86*» 

36'    fi 

A"SA 

-87*^ 

39'    6 

0".89 

+89^ 

1'    1 

2".80 

-89^ 

13'    1 
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13'    6 

6".82 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOetntU. 

Mag.  5.4 

vOotmtls. 
Mi«.5.7 

fi  Ootantis. 
Mag.  4.3 

89  H.  Cephei. 
Mag.  5.6 

71  Ootantia.       ' 
Mag.  5.1 

Waih. 
Umn 
TfaM. 

Rigbt 
Aaoen- 

SiOB. 

Dodi- 

WadL 
ICean 
Time. 

AS08II> 

Decli- 
nation. 

WMh. 
HMn 

Time. 

Rigbt 

Ascfln- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Apr. 

li  m 
2138 

-83  I 

1$ 

Apr. 

h  in 

2216 

•   1 
-8622 

Apr. 

h  m 
22  37 

O       1 

-8147 
II 

Apr. 

h  m 
23  27 

+8651 
II 

Apr. 

h  m 
23  47 

mm 

•   1 

-8227 
II 

0.9 

8 

35,37 

10.79 

0.9 

21.47 

28.61 

0.9 

46.41 

64.49 

0.9 

S 

25.41 

43.20 

0.9 

8 

14.90 

53.35 

1.9 

35.50 

10.48 

1.9 

21.65 

28.27 

1.9 

46.48 

64.16 

1.9 

25.60 

42.92 

1.9 

14.92 

52.98 

2.9 

35.63 

10.18 

2.9 

21.84 

27.91 

2.9 

46.55 

63.79 

2.9 

25.83 

42.65 

2.9 

14.94 

52.61 

3.9 

35.77 

9.86 

3.9 

22.06 

27.55 

3.9 

46.63 

63.40 

3.9 

26.03 

42.39 

3.9 

14.97 

52.21 

4.9 

35.95 

9.53 

4.9 

22.30 

27.20 

4.9 

46.73 

63.02 

4.9 

26.23 

42.15 

4.9 

15.01 

51.80 

5.9 

36.12 

9.22 

5.9 

22.56 

26.86 

5.9 

46.83 

62.65 

5.9 

26.42 

41.91 

5.9 

15.07 

51.37 

6.9 

36.30 

8.94 

6.9 

22.85 

26.52 

6.9 

46.96 

62.31 

6.9 

26.57 

41.67 

6.9 

15.15 

50.95 

7.9 

36.49 

8.67 

7.9 

23.15 

26.21 

7.9 

47.09 

61.97 

7.9 

26.72 

41.42 

7.9 

15.22 

50.57 

8.9 

36.67 

8.44 

8.9 

23.45 

25.93 

8.9 

47.21 

61.66 

8.9 

26.87 

41.15 

8.9 

15.30 

50.19 

9.9 

36.84 

8.21 

9.9 

23.74 

25.66 

9.9 

47.31 

61.37 

9.9 

27.04 

40.87 

9.9 

15.38 

49.83 

10.8 

87.02 

8.01 

10.9 

24.01 

2bA0 

10.9 

47.42 

61.09 

10.9 

27.22 

40.57 

10.9 

15.45 

49.49 

/11.8 

37.16 

7.81 

11.9 

24.25 

25.14 

11.9 

47.53 

60.81 

11.9 

27.42 

40.27 

11.9 

16.51 

49.18 

12.8 

37.31 

7.59 

12.9 

24.50 

24.89 

12.9 

47.63 

60.52 

12.9 

27.65 

39.98 

12.9 

15.57 

48.86 

13.8 

37.46 

7.37 

13.9 

24.73 

24.63 

13.9 

47.72 

60.24 

13.9 

27.91 

39.70 

13.9 

15.63 

48.55 

14.8 

37.60 

7.13 

14.9 

24.96 

24.36 

14.9 

47.81 

59.96 

14.9 

28.19 

39.42 

14.9 

15.68 

48.21 

15.8 

37.75 

6.89 

15.9 

25.20 

24.09 

15.9 

47.90 

59.65 

15.9 

28.47 

39.17 

15.9 

15.73 

47.87 

16.8 

37.92 

6.64 

16.9 

25.46 

23.82 

16.9 

48.01 

59.35 

16.9 

28.75 

38.93 

16.9 

15.78 

47.50 

17.8 

38.09 

6.40 

17.9 

25.72 

23.54 

17.9 

48.12 

59.03 

17.9 

29.03 

38.70 

17.9 

15.86 

47.15 

18.8 

38.25 

6.16 

18.9 

26.00 

23.25 

18.9 

48.23 

58.72 

18.9 

29.32 

38.50 

18.9 

15.93 

46.78 

19.8 

38.44 

5.92 

19.9 

26.31 

22.97 

19.9 

48.36 

58.40 

19.9 

29.60 

38.30 

19.9 

16.03 

46.40 

20.8 

38.63 

5.70 

20.8 

26.62 

22.71 

20.9 

48.50 

58.11 

20.9 

29.85 

38.10 

20.9 

16.12 

46.02 

21.8 

38.83 

5.49 

21.8 

26.95 

22.44 

21.9 

48.63 

57.82 

21.9 

30.10 

37.87 

21.9 

16.22 

45.66 

22.8 

39.04 

5.29 

22.8 

27.29 

22.17 

22.9 

48.77 

57.54 

22.9 

30.34 

37.66 

22.9 

16.33 

45.32 

23.8 

39.24 

5.10 

23.8 

27.62 

21.94 

23.9 

48.92 

57.27 

23.9 

30.58 

37.44 

23.9 

16.44 

44.99 

24.8 

39.43 

4.93 

24.8 

27.95 

21.74 

24.9 

49.06 

57.04 

24.9 

30.84 

37.22 

24.9 

16.54 

44.67 

25.8 

39.61 

4.79 

25.8 

28.27 

21.53 

25.8 

49.20 

56.81 

25.9 

31.11 

36.98 

25.9 

16.64 

44.37 

26.8 

39.78 

4.64 

26.8 

28.56 

21.33 

26.8 

49.32 

56.58 

26.9 

31.41 

36.75 

26.9 

16.74 

44.08 

27.8 

39.95 

4.48 

27.8 

28.83 

21.13 

27.8 

49.42 

56.35 

27.9 

31.73 

36.54 

27.9 

16.83 

43.79 

28.8 

40.11 

4.30 

28.8 

29.11 

20.91 

28.8 

49.54 

56.10 

28.9 

32.09 

36.35 

28.9 

16.91 

43.48 

29.8 

40.27 

4.11 

29.8 

29.39 

20.69 

29.8 

49.66 

55.83 

29.9 

32.47 

36.18 

29.9 

16.99 

43.16 

80.8 

40.45 

3.90 

30.8 

29.68 

20.43 

30.8 

49.78 

55.56 

30.9 

32.84 

36.02 

30.9 

17.07 

42.82 

81.8 

40.64 

3.69 

31.8 

30.00 

20.18 

31.8 

49.92 

55.28 

31.9 

33.19 

35.88 

31.9 

17.17 

42.46 

8-31 

-8.24 

15.81     -15.78 

7.01       -6.94 

18.26     +18.23 

7.62       -7.66 

21>»   38"  J 

I8'.548 

22»»  16«  33". 212 

22h  37«  51'.624 

23»»  27«  43-. 571 

23h  47-  23-.637 

-83*» 

5'    J 

(4".33 

-86** 

22'    i 

)0".92 

-81** 

48'    5 

J4".80 

+86^ 

51'    I 

W".62 

-ft^** 

^%• 

%«•  .*a 
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APPARENT  PLACES  0¥  STARS,  1919. 


CmCUMPOLAB  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

a  TSnm  Minoiis. 
(Polaris,) 
Mag.  2.1 

4  G.  Octuitia. 
Mag.  5.6 

fljWMvmlyl^lpw  750. 

Mag.  6.7 

Oioomlxldgo  944. 
Mag.  6.4 

Wftsh. 
M«an 

Right 

Aaoen- 

skm. 

D«cU- 
nadon. 

Waiih. 
Mean 
lime. 

Bight 

Abosd- 

sion. 

D«dl- 

IVaah. 
ICmii 
Time. 

Ri^t 

Asoem- 

sion. 

Dedl- 

WedL 
Tfane. 

Bight 
Aaom- 

AiOQ. 

Dedi- 

PttflTP 

Mean 
Tfane. 

Blifht 

StOB. 

Deell- 
natioB. 

Tfane. 

ta  m 

•   t 

h  m 

•   / 

h  m 

•  / 

h  m 

•     t 

li  m 

•    r 

May 

057 

+8549 
ft 

May 

130 

+8852 

May 

141 

-8510 

May 

410 

+85201  May 

685 

+85  9 

It 

0.9 

16.95 

25.54 

0.9 

s 
39.45 

23.75 

0.9 

35.12 

30.40 

1.1 

35.11 

37.35 

1.1 

50.65 

44.31 

1.9 

17.16 

25.30 

1.9 

40.05 

23.48 

1.9 

35.12 

30.01 

2.1 

35.10 

37.06 

2.1 

60.55 

44.04 

2.9 

17.35 

25.10 

2.9 

40.63 

23.24 

2.9 

35.13 

29.60 

3.1 

35.08 

36.77 

3.1 

50.45 

43.80 

3.9 

17.54 

24.90 

3.9 

41.14 

23.00 

8.9 

35.17 

29.20 

4.1 

35.05 

36.50 

4.1 

60.86 

43.57 

4.9 

17.70 

24.69 

4.9 

41.60 

22.76 

4.9 

35.22 

28.80 

5.1 

35.01 

36.24 

5.1 

50.26 

43.36 

5.9 

17.85 

24.47 

5.9 

42.02 

22.52 

5.9 

35.31 

28.40 

6.1 

34.96 

35.98 

6.1 

60.14 

43.14 

6.9 

18.00 

24.23 

6.9 

42.42 

22.25 

6.9 

35.39 

28.03 

7.1 

34.90 

35.72 

7.1 

50.01 

42.91 

7.9 

18.15 

23.98 

7.9 

42.85 

21.99 

7.9 

35.47 

27.68 

8.0 

34.83 

35.44 

8.1 

49.86 

42.67 

8.9 

18.32 

23.73 

8.9 

43.33 

21.71 

8.9 

35.55 

27.35 

9.0 

34.76 

35.12 

9.1 

49.72 

42.41 

9.9 

18.50 

23.46 

9.9 

43.88 

21.41 

9.9 

35.61 

27.03 

10.0 

34.71 

34.80 

10.1 

49.57 

42.14 

10.9 

18.72 

23.20 

10.9 

44.50 

21.12 

10.9 

35.67 

26.72 

11.0 

34.69 

34.46 

11.1 

49.44 

41.86 

11.9 

18.94 

22.95 

11.9 

45.18 

20.83 

11.9 

35.73 

26.41 

12.0 

34.68 

34.11 

12.1 

49.33 

41.54 

12.9 

19.17 

22.70 

12.9 

45.91 

20.56 

12.9 

35.78 

26.09 

13.0 

34.68 

33.77 

13.1 

49.22 

41.22 

13.9 

19.41 

22.47 

13.9 

46.67 

20.32 

13.9 

35.84 

25.76 

14.0 

34.69 

33.45 

14.1 

49.12 

40.92 

14.9 

19.66 

22.27 

14.9 

47.45 

20.08 

14.9 

35.90 

25.43 

15.0 

34.70 

33.12 

15.1 

49.06 

40.62 

15.9 

19.91 

22.08 

15.9 

48.23 

19.84 

15.9 

35.97 

25.07 

16.0 

34.74 

32.82 

16.1 

49.00 

40J3 

16.9 

20.16 

21.91 

16.9 

49.00 

19.62 

16.9 

36.06 

24.71 

17.0 

34.78 

32.53 

17.1 

48.95 

40.03 

17.9 

20.40 

21.75 

17.9 

49.76 

19.42 

17.9 

36.15 

24.35 

18.0 

34.82 

32.24 

18.1 

48.90 

89.76 

18.9 

20.63 

21.59 

18.9 

50.47 

19.21 

18.9 

36.26 

24.00 

19.0 

34.85 

31.95 

19.1 

48.85 

39.49 

19.9 

20.85 

21.44 

19.9 

51.15 

19.01 

19.9 

36.37 

23.65 

20.0 

34.89 

31.69 

20.1 

48.80 

89.22 

20.9 

21.05 

21.26 

20.9 

51.81 

18.81 

20.9 

36.50 

23.31 

21.0 

34.90 

31.43 

21.1 

48.74 

38.96 

21.9 

21.25 

21.09 

21.9 

52.47 

18.58 

21.9 

36.64 

22.98 

22.0 

34.91 

31.15 

22.1 

48.66 

88.71 

22.9 

21.48 

20.91 

22.9 

53.16 

18.36 

22.9 

36.78 

22.66 

23.0 

o4.jMt 

30.84 

23.1 

48.58 

88.43 

23.9 

21.71 

20.72 

23.9 

53.89 

18.13 

23.9 

36.92 

22.37 

24.0 

34.97 

30.53 

24.1 

48.52 

38.18 

24.9 

21.97 

20.53 

24.9 

54.70 

17.89 

24.9 

37.03 

22.08 

25.0 

34.99 

30.22 

25.1 

48.45 

87.81 

25.9 

22.24 

20.35 

25.9 

55.61 

17.66 

25.9 

37.13 

21.81 

25.9 

35.03 

29.88 

26.1 

48.39 

37.48 

26.9 

22.53 

20.19 

26.9 

56.58 

17.45 

26.9 

37.23 

21.53 

26.9 

35.10 

29.53 

27.1 

48.35 

37.13 

27.9 

22.85 

20.05 

27.9 

57.61 

17.25 

27.9 

37.32 

21.24 

27.9 

35.20 

29.19 

28.1 

48.35 

86.79 

28.9 

23.16 

19.94 

28.9 

58.65 

17.09 

28.9 

37.43 

20.92 

28.9 

35.33 

28.90 

29.0 

48.37 

36.47 

29.9 

23.45 

19.84 

29.9 

59.66 

16.95 

29.9 

37.55 

20.59 

29.9 

35.45 

28.61 

30.0 

48.40 

86.15 

30.9 

23.74 

19.76 

30.9 

60.61 

16.81 

30.9 

37.68 

20.25 

30.9 

35.57 

28.34 

31.0 

48.43 

35.87 

31.8 

24.01    19.69 

31.9 

61.50 

16.68 

31.9 

37.83 

19.90 

31.9 

35.68 

28.09 

32.0 

48.46 

85.58 

13.73      +13.69 

50.81      +50.80 

11.89      -11.84 

12.32      +12.28 

11.86     +11.81 

0^    57»   24«.633 

Ih  3i«  11..709 

Ih  4im  54».846 

4h   iQm  37.. 831 

5»»  S5»  50«.330 

+85^ 

49'     i 

54".14 

+88° 

52'    2 

J0".55 

-85^ 

10'    A 

[5".22  1 

i'Sb'' 

20'    5 

!8".88 

+85** 

9'    2 

W".51 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


SI  Q.  KensK. 

f  Mentis. 

61  H.  Cephei. 

85  H.  Camelop. 

7  O.  Octantis. 

Hag.  6.2 

Mag.  5.6 

Mag.  5.3 

B([ag.  5.1 

M^.  6.4 

WulL 
Mmn 

TiflM. 

Blibt 
sioo. 

DwU- 

Wash. 
Mean 
Time. 

Riglit 
Aacen- 

DmU- 
xiatfon. 

Wash. 
Mean 
Time. 

Rig^t 
Ascen- 
sion. 

Decll- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•   # 

h  m 

•    t 

h  m 

e     / 

h  m 

•    t 

Ifay 

545 

-84  4S 

May 

646 

-8044 

May 

7    2 

+8710 
It 

May 

714 

+8234 

May 

715 

-8654 
II 

1.1 

83.54 

61.16 

1.2 

41.72 

9.77 

1.2 

66.95 

53.89 

1.2 

11.08 

26.69 

1.2 

18.77 

46.46 

2.1 

33.29 

60.98 

2.2 

41.58 

9.67 

2.2 

66.65 

53.70 

2.2 

10.97 

26.43 

2.2 

18.31 

45.41 

3.1 

33.05 

60.75 

3.2 

41.44 

9.54 

3.2 

66.36 

63.52 

3.2 

10.87 

26.29 

3.2 

17.83 

46.354 

4.1 

32.82 

60.52 

4.2 

41.30 

9.40 

4.2 

66.08 

63.37 

4.2 

10.77 

26.13 

4.2 

17.36 

45.26 

5.1 

82.62 

60.28 

5.2 

41.16 

9.23 

5.2 

65.80 

63.22 

6.2 

10.66 

25.99 

5.2 

16.90 

45.16 

6.1 

32.41 

60.01 

6.2 

41.02 

9.04 

6.2 

65.48 

63.07 

6.2 

10.63 

26.87 

6.2 

16.46 

45.02 

7.1 

32.22 

59.75 

7.2 

40.89 

8.84 

7.2 

65.15 

62.92 

7.2 

10.41 

25.76 

7.2 

16.05 

44.88 

8.1 

32.05 

59.50 

8.2 

40.76 

8.66 

8.2 

64.78 

62.76 

8.2 

10.27 

25.62 

8.2 

15.66 

44.73 

9.1 

31.87 

59.25 

9.2 

40.66 

8.48 

9.2 

64.42 

62.58 

9.2 

10.13 

25.47 

9.2 

15.27 

44.60 

10.1 

31.70 

59.01 

10.1 

40.54 

8.32 

10.2 

64.04 

62.39 

10.2 

9.99 

26.29 

10.2 

14.91 

UA7 

11.1 

31.53 

58.79 

11.1 

40.43 

8.16 

11.2 

63.67 

62.16 

11.2 

9.81 

26.11 

11.2 

14.66 

44.37 

12.1 

31.36 

58.58 

12.1 

40.32 

8.01 

12.2 

63.33 

61.94 

12.2 

9.70 

24.89 

12.2 

14.19 

44.26 

IS.l 

31.19 

58.36 

13.1 

40.21 

7.86 

13.2 

62.99 

61.71 

13.2 

9.68 

24.67 

13.2 

13.82 

44.15 

14.1 

31.01 

58.14 

14.1 

40.09 

7.71 

14.2 

62.70 

61.46 

14.2 

9.45 

24.44 

14.2 

13.44 

44.05 

16.1 

30.83 

57.92 

15.1 

39.98 

7.56 

15.1 

62.41 

61.20 

16.2 

9.36 

24.21 

16.2 

13.05 

43.95 

1611 

80.65 

57.69 

16.1 

39.85 

7.38 

16.1 

62.16 

60.94 

16.2 

9.26 

23.97 

16.2 

12.66 

43.82 

17.1 

30.47 

57.45 

17.1 

39.73 

7.20 

17.1 

61.91 

60.71 

17.1 

9.16 

23.74 

17.2 

12.25 

43.69 

18.1 

30.29 

57.17 

18.1 

39.62 

6.99 

18.1 

61.68 

60.49 

18.1 

9.08 

23.55 

18.1 

11.84 

43.51 

19.1 

30.12 

56.88 

19.1 

39.51 

6.77 

19.1 

61.46 

60.26 

19.1 

9.00 

23.34 

19.1 

11.45 

43.34 

20.1 

29.95 

56.58 

20.1 

39.39 

6.55 

20.1 

61.24 

60.03 

20.1 

8.91 

23.16 

20.1 

11.06 

43.16 

21.1 

29.80 

56.28 

21.1 

39.28 

6.30 

21.1 

61.00 

49.81 

21.1 

8.82 

22.96 

21.1 

10.67 

42.97 

22.1 

29.66 

55.98 

22.1 

39.18 

6.05 

22.1 

60.73 

49.60 

22.1 

8.73 

22.77 

22.1 

10.32 

42.77 

23.1 

29.54 

55.68 

23.1 

39.07 

5.80 

23.1 

60.46 

49.38 

23.1 

8.63 

22.67 

23.1 

9.99 

42.56 

24.1 

29.42 

55.39 

24.1 

38.98 

5.57 

24.1 

60.19 

49.16 

24.1 

8.52 

22.34 

24.1 

9.67 

42.37 

25.1 

29.80 

55.11 

25.1 

38.89 

5.37 

26.1 

59.92 

48.89 

26.1 

8.40 

22.09 

25.1 

9.35 

42.20 

26.1 

29.17 

54.86 

26.1 

38.80 

5.16 

26.1 

59.66 

48.61 

26.1 

8.29 

21.82 

26.1 

9.04 

42.05 

27.1 

29.04 

54.63 

27.1 

38.70 

4.96 

27.1 

59.43 

48.30 

27.1 

8.20 

21.63 

27.1 

8.73 

41.90 

28.1 

28.90 

54.39 

28.1 

38.61 

4.78 

28.1 

59.24 

47.98 

28.1 

8.13 

21.23 

• 

28.1 

8.39 

41.75 

29.1 

28.76 

54.12 

29.1 

88.52 

4.59 

29.1 

59.08 

47.67 

29.1 

8.08 

20.94 

29.1 

8.03 

41.60 

30.1 

28.61 

53.84 

30.1 

38.42 

4.36 

30.1 

58.95 

47.38 

80.1 

8.03 

20.66 

30.1 

7.67 

41.42 

81.0 

28.46 

53.52 

31.1 

38.31 

4.10 

31.1 

58.84 

47.10 

81.1 

7.99 

20.40 

31.1 

7.30 

41.28 

32.0 

28.33 

53.19 

32.1 

88.21 

3.83 

32.1 

58.73 

46.83 

82.1 

7.95 

20.16 

32.1 

6.94 

41.00 

11.10      -11.06 

6.21       - 

6.13 

20.33     +20.31 

7.^ 

r4       +7.67 

18.56     -1 

18.54 

5^   45-  61*.896 

6»  46«  4 

8".653 

7*     3"    2V335 

7h 

14"    7«.912 

r»  15«  I 

I9-.691 

-84** 

49'    4 

4".27 

-80** 

43'   4 

6".14 

+87*» 

10'    4 

3".86  1 

+82<» 

34'    1 

7".32  1 

U86*» 

54'    1 

L9".75 
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APPARENT  PLACES  OF  STARS,  1919. 

CIRCUMPOLAK  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groombridce  1119. 
Mag.  7.0 

f  Ootantis. 
Mag.  5.4 

1 H.  DnconU. 
Mag.  4.6 

{"  CluuiUBleontU. 
Mag.  5.2 

80  H.  Ouael<v. 
Mag.  6.3 

Wash. 
Mean 
Time. 

Right 

Afloen- 

slon. 

I>ecli- 
natioiL 

Wash. 
Mean 
Time. 

Ril^t 

Aaoen- 

fiion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Afloen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaot/ot- 

stem. 

DaoU- 

Wash. 
Mean 
Tfma. 

BJght 

SlQIk 

Dedt- 

natioD. 

h  m 

«   f 

h  m 

o     # 

h  m 

•    1 

h  m 

•  » 

h  m 

•  1 

May 

817 

0 

+8852 
It 

May 

9   8 

-8520 
It 

May 

9  25 

+8141 

II 

May 

936 

-8086 

Mmy 

1021 

+8258 
ft 

1.2 

67.25 

46.87 

1.3 

39.98 

58.33 

1.3 

44.69 

16.28 

1.3 

20.74 

11.42 

1.8 

26.88 

21.98 

2.2 

66.30 

46.76 

2.3 

39.71 

58.47 

2.3 

44.56 

16.27 

2.3 

20.62 

11.59 

2.8 

26.08 

22.02 

3.2 

65.40 

46.66 

3.3 

39.41 

58.59 

3.3 

44.46 

16.26 

3.3 

20.50 

11.74 

3.8 

26.64 

22.08 

4.2 

64.53 

46.57 

4.3 

39.10 

58.68 

4.3 

44.33 

16.26 

4.3 

20.36 

11.88 

4.3 

26.41 

22.16 

5.2 

63.65 

46.51 

5.3 

38.79 

58.75 

5.3 

44.21 

16.28 

5.3 

20.21 

12.00 

6.3 

26.28 

22.24 

6.2 

62.72 

46.45 

6.3 

38.48 

58.81 

6.3 

44.09 

16.31 

6.3 

20.08 

12.09 

6.3 

26.14 

22.34 

7.2 

61.75 

46.38 

7.3 

38.19 

58.85 

7.3 

43.96 

16.35 

7.3 

19.94 

12.15 

7.3 

26.99 

22.44 

8.2 

60.72 

46.29 

8.3 

37.92 

58.88 

8.3 

43.83 

16.39 

8.3 

19.80 

12.22 

8.3 

26.83 

22.55 

9.2 

59.64 

46.20 

9.3 

37.64 

58.90 

9.3 

43.68 

16.40 

9.3 

19.67 

12.27 

9.3 

26.66 

22.64 

10.2 

58.52 

46.10 

10.2 

37.39 

58.93 

10.3 

43.52 

16.41 

10.3 

19.54 

12.33 

10.3 

26.48 

22.73 

11.2 

57.41 

45.97 

11.2 

37.14 

58.96 

11.3 

43.37 

16.41 

11.3 

19.43 

12.39 

11.3 

26.90 

22  JO 

12.2 

56.33 

45.84 

12.2 

36.89 

59.02 

12.3 

43.21 

16.39 

12.3 

19.32 

12.45 

12.3 

26.11 

22.86 

13.2 

55.25 

45.70 

13.2 

36.65 

59.07 

13.3 

43.06 

16.35 

13.3 

19.19 

12.54 

13.3 

24.03 

22  JO 

14.2 

54.24 

45.53 

14.2 

36.38 

59.11 

14.2 

42.91 

16.29 

14.3 

19.07 

12.63 

14.3 

24.76 

22  J3 

15«2 

53.29 

45.35 

15.2 

36.12 

59.16 

15.2 

42.77 

16.22 

15.3 

18.95 

12.71 

15.3 

24.67 

22.94 

16.2 

52.37 

45.17 

16.2 

35.84 

59.21 

16.2 

42.64 

16.14 

16.3 

18.83 

12.77 

16.3 

24.42 

22.95 

17.2 

51.51 

45.01 

17.2 

35.56 

59.26 

17.2 

42.52 

16.06 

17.2 

18.70 

12.84 

17.3 

24.27 

22.94 

18.2 

50.69 

44.84 

18.2 

35.28 

59.27 

18.2 

42.40 

16.00 

18.2 

18.56 

12.90 

18.3 

24.12 

22  J2 

19.2 

49.89 

44.69 

19.2 

34.99 

59.27 

19.2 

42.27 

15.93 

19.2 

18.42 

12.95 

19.3 

23.97 

22.92 

20.2 

49.11 

44.54 

20.2 

34.68 

59.26 

20.2 

42.17 

15.87 

20.2 

18.28 

12.96 

20.3 

23.83 

22  JS 

21.2 

48.29 

44.40 

21.2 

34.39 

59.23 

21.2 

42.04 

15.81 

21.2 

18.15 

12.97 

21.3 

28.68 

22  J4 

22.2 

47.42 

44.26 

22.2 

34.11 

59.19 

22.2 

41.92 

15.76 

22.2 

18.01 

12.97 

22.3 

23.63 

22  J5 

23.2 

46.52 

44.11 

23.2 

33.83 

59.14 

23.2 

41.79 

15.71 

23.2 

17.87 

12.95 

23.3 

23.86 

22  J7 

24.2 

45.58 

43.94 

24.2 

33.58 

59.09 

24.2 

41.66 

15.65 

24.2 

17.74 

12.93 

24.3 

28.19 

22  J6 

25.2 

44.61 

43.75 

25.2 

33.34 

59.05 

25.2 

41.51 

15.56 

25.2 

17.64 

12.92 

25.3 

23.01 

22  J9 

26.2 

43.65 

43.52 

26.2 

33.10 

59.04 

26.2 

41.36 

15.44 

26.2 

17.52 

12.93 

26.3 

22.81 

22J5 

27.2 

42.77 

43.29 

27.2 

32.87 

59.03 

27.2 

41.22 

15.31 

27.2 

17.41 

12.94 

27.3 

22.63 

22J1 

28.2 

41.96 

43.04 

28.2 

32.62 

59.03 

28.2 

41.08 

15.14 

28.2 

17.30 

12.98 

28.3 

22.46 

22.8S 

29.2 

41.23 

42.78 

29.2 

32.35 

59.04 

29.2 

40.98 

14.97 

29.2 

17.17 

13.02 

29.2 

22.81 

22.78 

80.2 

40.57 

42.53 

30.2 

32.08 

59.03 

30.2 

40.88 

14.82 

30.2 

17.05 

13.03 

30.2 

22.16 

22.62 

31.2 

39.98 

42.29 

31.2 

31.80 

58.99 

31.2 

40.78 

14.66 

31.2 

16.91 

13.03 

31.2 

22.02 

22  J8 

32.2 

39.39 

42.06 

32.2 

31.50 

58.93 

32.2 

40.68 

14.52 

32.2 

16.78 

12.99 

32.2 

21.90 

22.44 

51.13      +51.12 

12.33     -12.29 

6.92       +6.84 

6.11       -6.03 

8.17       +8.11 

^    17"»  47-.546 

9*»     8»»  41'.694 

^  25"»  39-.275 

^  36«  19-.026 

10>>  21«  19*.»49 

+88* 

62'  a 

17".80  1 

-85* 

20'    2 

«".78  1 

+81* 

41'    1 

0".13  1 

-80* 

34'    8 

9".26  1 

+82* 

68'    ] 

.7".«r 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ifOotentU. 

Mag.  6.3 

Bxadloy  1678. 

Mag.  6.3 

tOotantifl. 
Mag.  5.4 

88H.Camelop.M9. 
Mag.  5.3 

xOctaatis. 

Mag.  5.6 

W&sb. 
Mean 

RIglit 

Asocn- 

sion. 

DmU- 

^ash. 
Mean 
Tima. 

Right 

Afloeo- 

slon. 

DecU- 
natioD. 

Wash. 
Mean 
Thna. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedli- 
imtlon. 

Tfane. 

li  m 

•   / 

h  m 

•   # 

h  m 

0   / 

h  m 

0   f 

h  m 

•   t 

May 

10  59 

-84  9 

May 

1214 

+88  8 

0f 

May 

12  46 

-8441 

May 

12  48 

+8351 

ft 

May 

13  27 

-8522 

1.3 

63.47 

59.41 

1.4 

52.77 

56.22 

1.4 

37.46 

23.72 

1.4 

39.72 

9.28 

1.5 

8 

56.53 

37.16 

2.3 

63.32 

59.69 

2.4 

52.29 

56.42 

2.4 

37.41 

24.09 

2.4 

39.62 

9.50 

2.4 

56.53 

37.55 

3.3 

63.15 

59.98 

3.4 

51.85 

56.60 

3.4 

37.33 

24.46 

8.4 

39.51 

9.72 

3.4 

56.50 

37.94 

4.3 

62.98 

60.25 

4.4 

51.43 

56.80 

4.4 

37.25 

24.83 

4.4 

39.40 

9.94 

4.4 

56.45 

38.33 

5.3 

62.79 

60.49 

5.4 

51.04 

57.00 

5.4 

37.16 

25.17 

5.4 

39.31 

10.16 

5.4 

56.38 

38.71 

6.3 

62.59 

60.70 

6.4 

50.64 

57.20 

6.4 

37.03 

25.50 

6.4 

39.22 

10.40 

6.4 

56.30 

39.06 

7.3 

62.41 

60.90 

7.4 

50.23 

57.42 

7.4 

36.91 

25.80 

7.4 

39.12 

10.66 

7.4 

56.21 

39.40 

8.3 

62.23 

61.08 

8.4 

49.77 

57.65 

8.4 

36.78 

26.09 

8.4 

39.01 

10.93 

8.4 

56.12 

39.72 

9.3 

62.04 

61.25 

9.4 

49.28 

57.88 

9.4 

36.68 

26.37 

9.4 

38.88 

11.20 

9.4 

56.03 

40.01 

10.3 

61.87 

61.42 

10.4 

48.75 

58.11 

10.4 

36.58 

26.64 

10.4 

38.74 

11.47 

10.4 

55.95 

40.31 

11.3 

61.72 

61.60 

11.4 

48.19 

58.34 

11.4 

36.47 

26.90 

11.4 

38.60 

11.74 

11.4 

55.89 

40.60 

12.3 

61.56 

61.78 

12.4 

47.59 

58.54 

12.4 

36.38 

27.17 

12.4 

38.44 

11.99 

12.4 

55.82 

40.89 

13.3 

61.40 

61.96 

13.4 

47.00 

58.73 

13.4 

36.29 

27.45 

13.4 

38.29 

12.23 

13.4 

55.76 

41.20 

14.3 

61.24 

62.16 

14.4 

46.40 

58.91 

14.4 

36.20 

27.74 

14.4 

38.13 

12.44 

14.4 

55.70 

41.51 

15.3 

61.07 

62.36 

15.4 

45.80 

59.06 

15.4 

36.10 

28.06 

15.4 

37.97 

12.64 

15.4 

55.65 

41.83 

16.3 

60.90 

62.56 

16.4 

45.22 

59.20 

16.4 

36.01 

28.37 

16.4 

37.82 

12.83 

16.4 

55.57 

42.16 

17.3 

60.72 

62.75 

17.4 

44.65 

59.33 

17.4 

35.89 

28.67 

17.4 

37.68 

13.02 

17.4 

55.49 

42.49 

18.3 

60.52 

62.94 

18.4 

44.12 

59.46 

18.4 

35.76 

28.98 

18.4 

37.54 

13.19 

18.4 

55.40 

42.83 

19.3 

60.33 

63.10 

19.4 

43.60 

59.58 

19.4 

35.63 

29.27 

19.4 

87.40 

13.36 

19.4 

55.28 

43.16 

20.3 

60.13 

63.25 

20.3 

43.09 

59.71 

20.4 

35.48 

29.56 

20.4 

37.26 

13.53 

20.4 

55.15 

43.48 

21.3 

59.90 

63.39 

21.3 

42.59 

59.85 

21.4 

35.32 

29.84 

21.4 

37.14 

13.71 

21.4 

55.01 

43.78 

22.3 

59.70 

63.52 

22.3 

42.07 

60.01 

22.4 

35.16 

30.08 

22.4 

37.00 

13.90 

22.4 

54.86 

44.07 

23.3 

59.50 

63.62 

23.3 

41.51 

60.17 

23.4 

35.00 

30.30 

23.4 

36.85 

14.10 

23.4 

54.72 

44.34 

24.3 

59.31 

63.72 

24.3 

40.90 

60.33 

24.4 

34.85 

30.53 

24.4 

36.68 

14.30 

24.4 

54.59 

44.60 

25.3 

59.13 

63.82 

25.3 

40.26 

60.48 

25.4 

34.71 

30.74 

25.4 

36.51 

14.51 

25.4 

54.47 

44.85 

26.3 

58.96 

63.94 

26.3 

39.57 

60.60 

26.4 

34.59 

30.96 

26.4 

36.33 

14.69 

26.4 

54.36 

45.11 

27.3 

58.80 

64.07 

27.3 

38.87 

60.69 

27.4 

34.48 

31.21 

27.4 

36.13 

14.84 

27.4 

54.27 

45.37 

28.3 

58.63 

64.22 

28.3 

38.17 

60.76 

28.4 

34.37 

31.47 

28.4 

35.94 

14.98 

28.4 

54.18 

45.65 

29.3 

58.45 

64.37 

29.3 

37.50 

60.82 

29.3 

34.24 

31.73 

29.3 

35.76 

15.09 

29.4 

54.09 

45.96 

30.3 

58.27 

64.52 

30.3 

36.87 

60.87 

30.3 

34.11 

32.00 

30.3 

35.58 

15.19 

30.4 

53.97 

46.27 

81.3 

58.07 

64.67 

31.3 

36.27 

60.91 

31.3 

33.96 

32.28 

31.3 

35.42 

15.27 

31.4 

53.84 

46.56 

32.3 

57.84 

64.78 

32.3 

35.71 

60.95 

32.3 

33.78 

32.54 

82.3 

35.27 

15.37 

32.4 

53.67 

46.86 

9.84        -9.79 

^ 1 

80.97     +30.96 

10.81     -10.76 

9.34       +9.29 

12.41     -12.37 

10^   59>  54«.546 

1211  i4»  29M90 

ISf^  46«  19-.  119 

12*»  48»  31«.308 

13>»  27«  82«.891 

-84* 

9'    '4 

»".33 

+88*» 

8'    5 

6".19 

-84^ 

41' 

1".57 

+83* 

51'    1 

1".30 

-85** 

22'    1 

L«"  ,4& 
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APPARENT  PLACES  OP  STARS,  1919. 

CIBCUMFOLAB  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t-Ootentis. 

Groomlnldce  8888. 
Mag.  7.2 

llftg.5.7 

€  Un»  maoili. 
Mag.  4.4 

Ma.Apodis. 
Mag.  5.9 

Wash. 
Mean 

Aao&a- 
sion. 

DecU- 

Wash. 
Meao 

Tfnifi 

Rlltht 

Aaoen- 

sion. 

Daett- 

WadL 
ICeaa 

Tlma. 

Ri^t 

Asoen- 

skm. 

DecU- 

WmIl 
Mean 
Tlnia. 

B«bt 
Aaoen- 

DacU- 

WaA. 
Mean 
Tlma. 

Aaoan* 
aioD. 

Dadl- 
nglloD, 

Tfme. 

May 

h  m 
1414 

•    1 

-8318 

If 

May 

h  m 
15    3 

•       1 

+8732 

May 

h  m 
15  24 

•    1 

-8411 

It 

May 

h  m 
16  54 

+82 1€ 

II 

May 

h  m 
1716 

•  « 
*8D47 

1.5 

4.91 

6.83 

1.5 

16.80 

35.57 

1.5 

45.95 

58.23 

1.6 

16.85 

10.95 

1.6 

31.06 

2.68 

2.5 

4.96 

7.21 

2.5 

16.73 

35.86 

2.5 

46.08 

58.57 

2.6 

16.91 

11.24 

2.6 

81.20 

2.84 

3.5 

5.00 

7.58 

3.5 

16.67 

36.14 

8.5 

46.19 

58.93 

3.6 

16.96 

11.52 

3.6 

81.85 

8i» 

4.5 

5.01 

7.95 

4.5 

16.63 

36.42 

4.5 

46.29 

59.30 

4.6 

17.02 

11.78 

4.6 

81.47 

8.85 

5.5 

5.02 

8.34 

5.5 

16.61 

36.69 

5.5 

46.37 

59.67 

5.6 

17.00 

12.04 

5.6 

81.6D 

8.61 

6.5 

5.01 

8.71 

6.5 

16.60 

36.97 

6.5 

46.43 

60.02 

6.6 

17.16 

12.30 

6.6 

31.70 

zm 

7.5 

4.97 

9.05 

7.5 

16.60 

37.28 

7.5 

46.49 

60.36 

7.6 

17.23 

12.57 

7.6 

81.80 

4.17 

8.5 

4.96 

9.38 

8.5 

16.59 

37.60 

8.5 

46.53 

60.68 

8.6 

17.30 

12.88 

8.6 

81.80 

4.40 

9.5 

4.94 

9.70 

9.5 

16.56 

37.94 

9.5 

46.57 

60.99 

9.6 

17.37 

18.19 

9.6 

31.98 

4.66 

10.5 

4.92 

9.98 

10.5 

16.48 

38.30 

10.5 

46.61 

61.29 

10.6 

17.43 

18.52 

10.6 

32.07 

4.87 

11.5 

4.91 

10.28 

11.5 

16.39 

38.65 

11.5 

46.65 

61.58 

11.6 

17.49 

13.86 

11.6 

82.15 

6.00 

12.5 

4.90 

10.57 

12.5 

16.29 

38.99 

12.5 

46.71 

61.87 

12.6 

17.54 

14.23 

12.6 

32.24 

6.81 

13.5 

4.90 

10.89 

13.5 

16.15 

39.33 

13.5 

46.78 

62.18 

13.6 

17.58 

14.57 

13.6 

32.84 

6.58 

14.4 

4.89 

11.20 

14.5 

15.98 

39.66 

14.5 

46.84 

62.49 

14.6 

17.62 

14.92 

14.6 

32.44 

5.75 

15.4 

4.89 

11.52 

15.5 

15.81 

39.97 

15.5 

46.91 

62.80 

15.6 

17.65 

15.26 

15.6 

32.55 

5.97 

16.4 

4.89 

11.85 

16.5 

15.65 

40.26 

16.5 

46.97 

63.13 

16.6 

17.68 

15.59 

16.6 

32.66 

6.22 

17.4 

4.88 

12.20 

17.5 

15.47 

40.55 

17.5 

47.03 

63.47 

17.6 

17.71 

15.92 

17.6 

32.77 

6.48 

18.4 

4.85 

12.54 

18.5 

15.30 

40.82 

18.5 

47.08 

63.84 

18.5 

17.72 

16.22 

18.6 

32.87 

6.76 

19.4 

4.82 

12.91 

19.5 

15.14 

41.11 

19.5 

47.11 

64.20 

19.5 

17.75 

16.51 

19.6 

32.97 

7.06 

20.4 

4.78 

13.25 

20.5 

15.00 

41.37 

20.5 

47.12 

64.54 

20.5 

17.78 

16.81 

20.6 

33.06 

7.84 

21.4 

4.73 

13.58 

21.5 

14.86 

41.64 

21.5 

47.13 

64.89 

21.5 

17.81 

17.10 

21.6 

33.14 

7.66 

22.4 

4.66 

13.91 

22.5 

14.72 

41.93 

22.5 

47.14 

65.23 

22.5 

17.84 

17.41 

22.6 

33.20 

7.03 

2.3.4 

4.60 

14.19 

23.5 

14.57 

42.24 

23.5 

47.13 

65.54 

23.5 

17.87 

17.73 

23.6 

33.26 

8.21 

24.4 

4.54 

14.47 

24.5 

14.39 

42.55 

24.5 

47.13 

65.83 

24.5 

17.88 

18.07 

24.5 

33.32 

8.47 

25.4 

4.49 

14.73 

25.5 

14.18 

42.87 

25.5 

47.13 

66.12 

25.5 

17.90 

18.44 

25.5 

33.89 

8.72 

26.4 

4.45 

15.00 

26.4 

13.93 

43.19 

26.5 

47.14 

66.42 

26.5 

17.91 

18.81 

26.5 

33.45 

8.96 

27.4 

4.42 

15.28 

27.4 

13.65 

43.49 

27.5 

47.18 

66.71 

27.5 

17.91 

19.18 

27.5 

33.54 

9.18 

28.4 

4.39 

15.58 

28.4 

13.33 

43.78 

28.5 

47.21 

67.02 

28.5 

17.90 

19.55 

28.5 

33.63 

9.44 

29.4 

4.36 

15.89 

29.4 

13.01 

44.03 

29.5 

47.25 

67.35 

29.5 

17.89 

19.88 

29.5 

38.71 

9.70 

30.4 

4.33 

16.23 

30.4 

12.71 

44.27 

30.5 

47.27 

67.69 

30.5 

17.87 

20.20 

30.5 

33.81 

0.97 

31.4 

4.29 

16.58 

31.4 

12.42 

44.50 

31.5 

47.28 

68.03 

31.5 

17.85 

20.49 

81.5 

33.90 

10.28 

32.4 

4.22 

16.91 

32.4 

12.17 

44.73 

82.4 

47.28 

68.40 

32.5 

17.83 

20.78 

82.5 

38.97 

10.61 

8.58        -8.52 

23.34     +23.32 

9.90       -9.85 

7,34       +7.27 

6.24       - 

6.16 

14»»    13-  46-.360 

W     3»    2«.510 

W  24»  23«.351 

16^  54»  12«.991 

17*  16"  1 

7'.2S4 

-83' 

17'    1 

4".52 

+87*» 

32'    4 

2".e6  1 

-84*^ 

11'    6 

5".43  1 

+82*» 

10'    2 

1".42  1 

-80O 

47'    1 

4"J7 
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CIRCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


iUnmWihkQtlM, 

XOetanttf. 

X  Vttm  Miaoiis. 

76  Diaoonis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

WariL 
MHn 
TIbb. 

sion. 

DeoU- 
natkm. 

Waah. 
Mean 

Ttane. 

Riglit 

AflO«D- 

8km. 

Deell- 
aation. 

Wash. 
Ifean 
Time. 

RiSht 
Ascen- 

DeoU- 
natioo. 

Wash. 
Kean 
Tlxm. 

Right 

Asoen- 

sion. 

Decii- 
natioQ. 

Wash. 
Mean 
Time. 

Ri|*t 

Ascair 

sion. 

Becli- 
natioo. 

h  m 

•   t 

h  m 

•   t 

h  m 

•    t 

h  m 

•   / 

h  m 

o      t 

May 

17  58 

+8636 

May 

18    8 

-8739 

May 

19   0 

+89  1 

ff 

May 

19  32 

-8912 
ff 

May 

20  48 

+8213 

1.6 

25.41 

40.31 

1.6 

6.44 

32.35 

1.7 

10.03 

2.41 

1.7 

14.86 

46.82 

1.8 

31.02 

47.81 

2.6 

25.60 

40.56 

2.6 

7.04 

32.51 

2.7 

10.92 

2.61 

2.7 

16.79 

46.85 

2.8 

31.17 

47.90 

3.6 

25.80 

40.79 

3.6 

7.64 

32.69 

3.7 

11.76 

2.79 

3.7 

18.75 

46.89 

3.8 

31.32 

47.96 

4.6 

25.99 

41.01 

4.6 

8.21 

32.88 

4.7 

12.63 

2.96 

4.7 

20.67 

46.95 

4.7 

31.46 

48.03 

5.6 

26.21 

41.22 

5.6 

8.75 

33.11 

5.7 

13.51 

3.11 

5.7 

22.53 

47.03 

5.7 

31.60 

48.08 

6.6 

26.43 

41.44 

6.6 

9.24 

33.34 

6.7 

14.46 

3.26 

6.7 

24.29 

47.13 

6.7 

31.75 

48.12 

7.6 

26.67 

41.68 

7.6 

9.70 

33.56 

7.7 

15.46 

3.43 

7.7 

25.95 

47.24 

7.7 

31.90 

48.16 

8.6 

26.91 

41.93 

8.6 

10.13 

33.78 

8.7 

16.51 

3.61 

8.7 

27.51 

47.35 

8.7 

32.07 

48.21 

9.6 

27.15 

42.20 

9.6 

10.55 

33.98 

9.7 

17.58 

8.79 

9.7 

29.01 

47.45 

9.7 

32.24 

48.25 

10.6 

27.39 

42.47 

10.6 

10.96 

34.16 

10.7 

18.63 

4.01 

10.7 

30.47 

47.55 

10.7 

32.41 

48.34 

11.6 

27.61 

42.76 

11.6 

11.37 

v4.o4 

11.7 

19.67 

4.24 

11.7 

31.95 

47.63 

11.7 

32.58 

48.44 

12.6 

27.81 

43.07 

12.6 

11.80 

31.52 

12.7 

20.65 

4.48 

12.7 

33.44 

47.71 

12.7 

32.75 

48.56 

13.6 

28.01 

43.38 

13.6 

12.26 

34.69 

13.6 

21.57 

4.72 

13.7 

34.97 

47.79 

13.7 

32.93 

48.69 

14.6 

28.18 

43.69 

14.6 

12.71 

34.87 

14.6 

22.44 

4.97 

14.7 

36.56 

47.85 

14.7 

33.08 

48.84 

15.6 

28.33 

44.01 

15.6 

13.17 

35.06 

15.6 

23.25 

5.24 

15.7 

38.19 

47.93 

15.7 

33.24 

48.99 

16.6 

28.48 

44.30 

16.6 

13.65 

35.28 

16.6 

24.01 

5.50 

16.7 

39.86 

48.02 

16.7 

33.39 

49.15 

17.6 

28.62. 

44.60 

17.6 

14.12 

35.51 

17.6 

24.72 

5.75 

17.7 

41.56 

48.12 

17.7 

33.54 

49.29 

18.6 

28.75 

44.89 

18.6 

14.59 

35.75 

18.6 

25.41 

5.99 

18.7 

43.27 

48.26 

18.7 

33.69 

49.44 

19.6 

28.88 

45.16 

19.6 

15.05 

36.00 

19.6 

26.08 

6.23 

19.7 

44.96 

48.40 

19.7 

33.82 

49.58 

20.6 

29.01 

45.43 

20.6 

15.47 

36.26 

20.6 

26.77 

6.46 

20.7 

46.58 

48.56 

20.7 

33.96 

49.71 

21.6 

29.15 

45.69 

21.6 

15.85 

36.53 

21.6 

27.50 

6.68 

21.6 

48.12 

48.72 

21.7 

34.09 

49.84 

22.6 

29.30 

45.97 

22.6 

16.20 

36.78 

22.6 

28.27 

6.91 

22.6 

49.58 

48.88 

22.7 

34.23 

49.95 

23.6 

29.45 

46.25 

23.6 

16.54 

37.03 

23.6 

29.07 

7.14 

23.6 

50.95 

49.04 

23.7 

34.38 

50.09 

24.6 

29.60 

46.56 

24.8 

16.86 

37.27 

24.6 

29.88 

7.40 

24.6 

52.26 

49.19 

24.7 

34.53 

50.27 

25.6 

29.73 

46.89 

25.6 

17.19 

37.50 

25.6 

30.65 

7.68 

25.6 

53.54- 

49.33 

25.7 

34.70 

50.44 

26.6 

29.85 

47.24 

26.6 

17.54 

37.71 

26.6 

31.37 

8.00 

26.6 

54.86 

49.47 

26.7 

34.85 

50.66 

27.6 

29.95 

47.61 

27.6 

17.91 

37.91 

27.6 

32.00 

8.33 

27.6 

56.25 

49.60 

27.7 

35.00 

50.89 

28.6 

30.01 

47.96 

28.6 

18.31 

38.14 

28.6 

32.53 

8.64 

28.6 

57.73 

49.73 

28.7 

35.15 

51.13 

29.6 

30.06 

48.30 

29.6 

18.72 

38.38 

29.6 

32.97 

8.96 

29.6 

59.29 

49.86 

29.7 

35.29 

51.37 

80.6 

30.09 

48.63 

30.6 

19.14 

38.64 

30.6 

33.39 

9.26 

30.6 

60.88 

50.01 

30.7 

35.41 

51.61 

31.6 

30.12 

48.93 

31.6 

19.54 

38.91 

31.6 

33.76 

9.54 

31.6 

62.47 

50.19 

31.7 

35.54 

51.82 

32.6 

30.15 

49.22 

32.6 

19.92 

39.21 

32.6 

34.14 

9.81 

32.6 

63.)9 

50.39 

32.7 

35.64 

52.02 

16.92      +16.89 

24.49     -24.47 

58.36     +5 

8.35 

72.83     -72.83 

7.40       + 

7.33 

17»»   58*  22».311 

Igh     7«  23«.343 

19»»     0»  1 

5-.079 

W  80«  50'.769 

20^  48«  3 

2M46 

+86*^ 

36'    C 

►1".04  ' 

-87*' 

39'    6 

0".89  1 

+89^ 

1'    1 

2".80 

•89*» 

13'    1 

3".85  1 

+82^ 

13'    5 

6".82 
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APPABENT  PLACES  OT  STABS,  1919, 


CmCUMPOLAB  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


X  Ootantii. 

u  Ootmtis. 

^Ootantii. 

89H.  Oej^hAL 

T'  OdBBtta. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Mean 
Time. 

Rlffht 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RiKht 
Ascen- 

SiOQ. 

Decli- 
nation. 

Wash. 
Mean 
TlmB. 

Risbt 
Aaocn- 

aiim. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

R|^ 
Aaoai- 

slon. 

Deell- 
aatlan. 

WMrili. 
MMa 

now. 

m^ 

Pg. 

h  m 

•    / 

h  m 

•   f 

h  m 

•    f 

h  m 

•   $ 

h  m 

•  f 

May 

2138 

-83  5 

if 

May 

2216 

-8622 

May 

22  37 

-8147 

May 

23  27 

+8651 

It 

May 

2847 

-8227 

ft 

1.8 

8 

40.64 

3.69 

1.8 

30.00 

20.18 

1.8 

49.92 

55.28 

1.9 

33.19 

35.88 

1.9 

17.17 

42.46 

2.8 

40.84 

3.50 

2.8 

30.33 

19.94 

2.8 

50.07 

54.99 

2.9 

33.53 

35.75 

2.9 

17.30 

42.10 

3.8 

41.07 

3.31 

3.8 

30.70 

19.71 

3.8 

50.23 

54.71 

3.9 

33.85 

35.62 

8.9 

17^ 

41.76 

4.8 

41.29 

3.16 

4.8 

31.08 

19.50 

4.8 

50.39 

54.47 

4.9 

34.13 

35.49 

4.9 

17J» 

41.43 

5.8 

41.49 

3.03 

5.8 

31.45 

19.31 

5.8 

50.55 

54.24 

5.9 

34.44 

35.86 

5.9 

17.89 

41.12 

6.8 

41.70 

2.93 

6.8 

31.83 

19.15 

6.8 

50.71 

54.04 

6.9 

34.74 

35.21 

6.9 

17.82 

40i4 

7.8 

41.90 

2.83 

7.8 

32.17 

19.00 

7.8 

50.86 

53.87 

7.9 

35.05 

35.04 

7.9 

17.95 

40i7 

8.8 

42.08 

2.73 

8.8 

32.50 

18.87 

8.8 

51.00 

53.70 

8.8 

35.38 

34.87 

8.9 

18.08 

40  Jt 

9.8 

42.27 

2.65 

9.8 

32.82 

18.74 

9.8 

51.14 

53.53 

9.8 

35.73 

34.70 

9.9 

18.21 

40.« 

10.8 

42.44 

2.55 

10.8 

33.13 

18.60 

10.8 

51.28 

53.36 

10.8 

36.10 

34.55 

10.9 

18.81 

S8il 

11.8 

42.61 

2.45 

11.8 

33.43 

18.45 

11.8 

51.40 

53.17 

11.8 

36.49 

34.40 

11.9 

18.41 

».« 

12.8 

42.78 

2.35 

12.8 

33.73 

18.31 

12.8 

51.53 

52.99 

12.8 

36.90 

34.28 

12.9 

18.52 

38.31 

13.8 

42.95 

2.24 

13.8 

34.03 

18.15 

13.8 

51.66 

52.80 

13.8 

37.31 

34.17 

13.8 

18.64 

39.07 

U.8 

43.14 

2.12 

14.8 

34.35 

17.98 

14.8 

51.80 

52.61 

14.8 

37.71 

34.07 

14.8 

18.76 

38.80 

15.8 

43.34 

2.01 

15.8 

34.68 

17.82 

15.8 

51.94 

52.41 

15.8 

38.10 

33.99 

15.8 

18.88 

88iS 

16.8 

43.53 

1.89 

16.8 

35.04 

17.67 

16.8 

52.12 

52.21 

16.8 

38.48 

33.91 

16.8 

19.02 

S8J5 

17.7 

43.74 

1.79 

17.8 

35.40 

17.52 

17.8 

52.28 

52.03 

17.8 

38.85 

33.86 

17.8 

19.15 

37.97 

18.7 

43.96 

1.70 

18.8 

35.78 

17.38 

18.8 

52.44 

51.86 

18.8 

39.21 

33.81 

18.8 

19.30 

37.71 

19.7 

44.18 

1.64 

19.8 

36.17 

17.25 

19.8 

52.62 

51.69 

19.8 

39.55 

33.75 

19.8 

19.46 

87.44 

20.7 

44.39 

1.58 

20.8 

36.56 

17.15 

20.8 

52.79 

51.55 

20.8 

39.89 

33.67 

20.8 

19.62 

37.21 

21.7 

44.60 

1.55 

21.8 

36.94 

17.07 

21.8 

52.96 

51.43 

21.8 

40.23 

33.59 

21.8 

19.78 

36.90 

22.7 

44.79 

1.55 

22.8 

37.31 

17.01 

22.8 

53.11 

51.33 

22.8 

40.60 

33.51 

22.8 

19.93 

36  JO 

23.7 

44.98 

1.54 

23.8 

37.64 

16.94 

23.8 

53.26 

51.23 

23.8 

40.96 

33.42 

23.8 

20.08 

36.61 

24.7 

45.15 

1.50 

24.8 

37.97 

16.86 

24.8 

53.41 

51.13 

24.8 

41.37 

33.36 

24.8 

20.21 

36.42 

25.7 

45.33 

1.47 

25.8 

38.29 

16.78 

25.8 

53.54 

51.01 

25.8 

41.79 

33.30 

25.8 

20.84 

86.2S 

26.7 

45.50 

1.43 

26.8 

38.59 

16.69 

26.8 

53.68 

50.88 

26.8 

42.24 

33.25 

26.8 

20.47 

86.06 

27.7 

45.68 

1.35 

27.7 

38.90 

16.59 

27.8 

53.82 

50.74 

27.8 

42.68 

33.24 

27.8 

20.60 

85J1 

28.7 

45.87 

1.28 

28.7 

39.24 

16.49 

28.8 

53.98 

50.60 

28.8 

43.11 

33.26 

28.8 

20.74 

85.58 

29.7 

46.07 

1.22 

29.7 

39.61 

16.38 

29.8 

54.15 

50.44 

29.8 

43.54 

33.28 

29.8 

20.88 

35.35 

30.7 

46.30 

1.16 

30.7 

39.99 

16.28 

30.8 

54.33 

50.30 

30.8 

43.93 

33.30 

30.8 

21.05 

35.12 

31.7 

46.52 

1.14 

31.7 

40.39 

16.19 

31.8 

54.51 

50.17 

31.8 

44.29 

33.33 

31.8 

21.22 

84.90 

32.7 

46.74 

1.14 

32.7 

40.78 

16.13 

32.7 

54.69 

50.08 

32.8 

44.65 

33.36 

32.8 

21.40 

84.71 

8.30 

8.24 

15.80     -15.77 

7.01       -6.94 

18.25     +18.23 

7.62       -7.56 

21^   38"  3 

8".548 

22>»  16«  83«.212 

22^  37-  51-.624 

23»^  27«  43-.571 

23^  47"  23-.6S7 

-83^ 

5'    3 

4".33 

-se** 

22'    5 

0".92  1 

-81** 

48'    2 

4".80  1 

+86° 

51'    8 

8".62  1 

-82«» 

28'      J 

8".42 
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43  K.  Cephel. 
Mag.  4.5 


a  Vnm  Minoils. 
(Potorif.) 
Mag.  2.1 


4  Q.  Octantis. 
Mag.  5.6 


Oroomlnidse  750. 
Mag.  6.7 


Oroombildf  e  944. 
Mag.  6.4 


Waah. 


June 

0.8 
1.8 
2.8 
8.8 

4.8 
5.8 
6.8 
7.8 

8.8 

9.8 

10.8 

11.8 

12.8 
13.8 
14.8 
15.8 

16.8 
17.8 
18.8 
19.8 

20.8 
21.8 
22.8 
23.8 

24.8 

25.8 
26.8 
27.8 

28.8 
29.8 
30.8 
31.8 


Asoflo- 
sioo. 


h  m 
0  57 

8 

24.01 
24.26 
24.50 
24.74 

25.00 
25.27 
25.55 
25.85 

26.16 
26.48 
26.81 
27.13 

27.45 
27.77 
28.06 
28.34 

28.62 
28.89 
29.17 
29.44 

29.75 
30.06 
30.39 
30.74 

31.09 
31.44 
31.78 
32.10 

32.39 
32.67 
32.94 
33.22 


DeeU. 


Wash. 
Mean 
Time. 


+854)  June 


It 


19.69 
19.60 
19.49 
19.38 

19.25 
19.13 
19.00 
18.89 

18.78 
18.68 
18.61 
18.55 

18.51 
18.48 
18.47 
18.46 

18.45 
18.42 
18.37 
18.32 

18.28 
18.24 
18.22 
18.21 

18.24 
18.29 
18.36 
18.43 

18.50 
18.57 
18.61 
18.64 


0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.8 

10.8 

11.8 

12.8 
13.8 
14.8 
15.8 

16.8 
17.8 
18.8 
19.8 

20.8 
21.8 
22.8 
23.8 

24.8 
25.8 
26.8 
27.8 

28.8 
29.8 
30.8 
31.8 


Rig^ 
AaoflD- 

sioii. 


h  m 
131 

8 

1.50 
2.34 
3.15 
8.97 

4.80 
5.72 
6.67 
7.68 

8.74 

9.84 

10.96 

12.07 

13.17 
14.25 
15.29 
16.28 

17.25 
18.19 
19.14 
20.13 

21.17 
22.29 
23.49 
24.73 

26.00 
27.24 
28.44 
29.57 

30.64 
31.66 
32.65 
33.66 


DecU- 
DatJaa. 


Wash. 
Maan 
Tima. 


+88  52  June 


tt 


16.68 
16.55 
16.41 
16.24 

16.07 
15.91 
15.73 
15.55 

15.40 
15.25 
15.12 
15.00 

14.91 
14.82 
14.76 
14.69 

14.61 
14.53 
14.45 
14.35 

14.25 
14.15 
14.06 
14.01 

13.97 
13.96 
13.97 
14.00 

14.03 
14.04 
14.04 
14.01 


0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.8 

12.8 
13.8 
14.8 
15.8 

16.8 
17.8 
18.8 
19.8 

20.8 
21.8 
22.8 
23.8 

24.8 
25.8 
26.8 
27.8 

28.8 
29.8 
30.8 
31.8 


Ri^t 

Aaoen- 

sioa. 


h  m 
141 

8 

37.83 
88.01 
88.19 
38.39 

38.55 
38.72 
38.88 
30.03 

39.18 
39.34 
39.49 
39.66 

39.83 
40.00 
40.18 
40.38 

40.60 
40.83 
41.05 
41.27 

41.47 
41.67 
41.85 
42.03 

42.21 
42.39 
42.59 
42.81 

43.05 
43.30 
43.55 
43.80 


Decli- 
nation, 


Wash, 
limn 
Time. 


-8510  June 


It 


19.90 
19.58 
19.26 
18.98 

18.73 
18.48 
18.25 
18.01 

17.78 
17.55 
17.30 
17.05 

16.78 
16.52 
16.26 
16.01 

15.76 
15.53 
15.33 
15.12 

14.94 
14.78 
14.61 
14.42 

14.23 
14.01 
13.79 
13.59 

13.38 
13.17 
13.00 
12.85 


0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.0 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.0 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Rii^t 

AaccD- 

sioQ. 


h  m 
410 

8 

35.68 
35.78 
35.86 
35.94 

36.01 
36.09 
36.17 
36.27 

36.39 
36.53 
36.67 
36.83 

36.99 
37.16 
37.33 
37.49 

37.64 
37.79 
37.92 
38.05 

38.20 
38.37 
38.55 
38.75 

38.98 
39.22 
39.46 
39.69 

39.91 
40.10 
40.29 
40.48 


Decli- 
natioQ. 


WattL 
Mean 
Time. 


+85  2(  June 


tt 


28.09 
27.85 
27.60 
27.33 

27.05 
26.76 
26.45 
26.14 

25.82 
25.50 
25.21 
24.93 

24.67 
24.42 
24.18 
23.96 

23.73 
23.51 
23.27 
23.02 

22.76 
22.48 
22.20 
21.91 

21.66 
21.43 
21.24 
21.04 

20.87 
20.70 
20.51 
20.32 


1.0 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
12.0 

13.0 
14.0 
15.0 
16.0 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Rigtit 
Ascen- 
sion. 


h  m 
5  35 

8 

48.46 
48.47 
48.46 
48.45 

48.43 
48.41 
48.40 
48.40 

48.41 
48.45 
48.49 
48.55 

48.62 
48.70 
48.79 
48.85 

48.92 
48.98 
49.04 
49.08 

49.13 
49.19 
49.28 
49.38 

49.51 
49.66 
49.82 
49.97 

50.11 
50.24 
50.35 
50.46 


Decll- 
nation. 


•   t 

+85  9 
tt 

35.58 
35.32 
35.05 
34.78 

34.47 
34.16 
33.86 
33.52 

33.18 
32.83 
32.50 
32.17 

31.86 
31.56 
31.28 
30.99 

30.73 
30.46 
30.19 
29.91 

20.59 
29.28 
28.94 
28.61 

28.26 
27.94 
27.66 
27.40 

27.16 
26.92 
26.66 
26.39 


13.72      +13.69 
0»»   57"  24'.633 
+85**  49'    24".M 


50.74     +50.73 
V  31*  11*.709 
+88''  62'    20"M 


11.88     -11.84 
1»»  41»»  54-.846 
-85*  10'    45".22 


12.31     +12.27 
4»»  10»  37-.831 
+85*  20'    28".88 


11.85     +11.81 
5»»  35-  50-.330 
+85*     9'    34".51 
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CmCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  O.  Mensn. 

f  MeniA. 

61  H.  Oephei. 

25  H.  CameUv. 

7  a.  Odntla. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
Mean 

Time. 

AsocOp 
slon. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Thne. 

Risbt 

Aaoen- 
sion. 

Deeli- 

Wash. 
Mean 
THiw. 

RIflIM 

SiOL 

DecU- 
natioD. 

h  m 

•    t 

h  m 

o      t 

h  m 

•    1 

h  m 

0   t 

h  m 

•  t 

June 

5  45 

-8449 

June 

646 

-8043 

June 

7   2 

+8710 

June 

7  14 

+8234 

June 

715 

-8654 

1.0 

s 
28.33 

WW 

53.19 

1.1 

s 
38.21 

W  W 

63.83 

1.1 

58.73 

46.83 

1.1 

s 
7.95 

W  W 

20.16 

1.1 

8 

6.94 

99 

41.00 

2.0 

28.22 

52.85 

2.1 

38.12 

63.55 

2.1 

58.60 

46.59 

2.1 

7.91 

19.93 

2.1 

6.60 

40.76 

3.0 

28.12 

52.51 

3.1 

38.04 

63.26 

3.1 

58.44 

46.34 

3.1 

7.86 

19.71 

3.1 

6.30 

40.50 

4.0 

28.04 

52.17 

4.1 

37.96 

62.97 

4.1 

58.27 

46.09 

4.1 

7.77 

19.48 

4.1 

6.01 

40.26 

5.0 

27.96 

51.86 

5.1 

37.90 

62.68 

5.1 

58.09 

45.82 

5.1 

7.69 

19.23 

6.1 

5.74 

40.00 

6.0 

27.90 

51.56 

6.1 

37.83 

62.39 

6.1 

57.89 

45.54 

6.1 

7.62 

18.97 

6.1 

6.49 

39.76 

7.0 

27.83 

51.27 

7.1 

37.76 

62.15 

7.1 

57.70 

45.22 

7.1 

7.54 

18.68 

7.1 

6.25 

39.53 

8.0 

27.76 

50.98 

8.1 

37.70 

61.89 

8.1 

57.52 

44.91 

8.1 

7.48 

18.40 

8.1 

6.01 

39.30 

9.0 

27.69 

50.71 

9.1 

37.64 

61.65 

9.1 

57.37 

44.58 

9.1 

7.41 

18.08 

9.1 

4.77 

99.10 

10.0 

27.60 

50.45 

10.1 

37.57 

61.41 

10.1 

57.24 

44.25 

10.1 

7.36 

17.77 

10.1 

4.62 

38.88 

11.0 

27.53 

50.16 

11.1 

37.60 

61.14 

11.1 

57.13 

43.93 

11.1 

7.31 

17.46 

11.1 

4.27 

38.68 

12.0 

27.45 

49.87 

12.1 

37.44 

60.88 

12.1 

57.04 

43.60 

12.1 

7.28 

17.14 

12.1 

4.00 

38.44 

13.0 

27.37 

49.58 

13.1 

37.37 

60.62 

13.1 

56.99 

43.27 

13.1 

7.27 

16.84 

13.1 

3.74 

38.20 

14.0 

27.29 

49.25 

14.1 

37.30 

60.33 

14.1 

56.95 

42.97 

14.1 

7.26 

16.55 

14.1 

3.47 

37.96 

15.0 

27.23 

48.91 

15.1 

37.23 

60.02 

15.1 

56.92 

42.68 

15.1 

7.25 

16.27 

15.1 

3.21 

37.70 

16.0 

27.17 

48.58 

16.0 

37.17 

59.71 

16.1 

56.89 

42.39 

16.1 

7.23 

15.99 

16.1 

2.96 

37.42 

17.0 

27.12 

48.21 

17.0 

37.12 

59.39 

17.1 

56.85 

42.12 

17.1 

7.21 

15.71 

17.1 

2.72 

37.13 

18.0 

27.09 

47.86 

18.0 

37.06 

59.07 

18.1 

56.81 

41.84 

18.1 

7.18 

15.45 

18.1 

2.49 

36.88 

18.9 

27.06 

47.51 

19.0 

37.01 

58.74 

19.1 

56.73 

41.55 

19.1 

7.15 

15.19 

19.1 

2.30 

36.53 

19.9 

27.05 

47.18 

20.0 

36.97 

58.41 

20.0 

56.64 

41.26 

20.1 

7.13 

14.92 

20.1 

2.12 

36.24 

20.9 

27.04 

46.87 

21.0 

36.94 

58.12 

21.0 

56.56 

40.94 

21.1 

7.08 

14.61 

21.1 

1.97 

35.96 

21.9 

27.03 

46.57 

22.0 

36.91 

57.84 

22.0 

56.50 

40.60 

22.1 

7.05 

14.30 

22.1 

1.82 

36.71 

22.9 

27.02 

46.31 

23.0 

36.87 

57.58 

23.0 

56.45 

40.24 

23.0 

7.04 

13.96 

23.0 

1.66 

35.47 

23.9 

26.98 

46.03 

24.0 

36.83 

57.32 

24.0 

56.44 

39.87 

24.0 

7.03 

13.59 

24.0 

1.48 

35.24 

24.9 

26.94 

45.75 

25.0 

36.79 

57.05 

25.0 

56.48 

39.50 

25.0 

7.04 

13.24 

26.0 

1.30 

35.00 

25.9 

26.91 

45.44 

26.0 

36.75 

56.78 

26.0 

56.54 

39.16 

26.0 

7.07 

12.90 

26.0 

1.10 

34.76 

26.9 

26.88 

45.13 

27.0 

36.71 

56.47 

27.0 

56.63 

38.82 

27.0 

7.10 

12.59 

27.0 

0.89 

34.49 

27.9 

26.87 

44.79 

28.0    36.67 

56.15 

28.0 

56.72 

38.51 

28.0 

7.14 

12.29 

28.0 

0.69 

34.19 

28.9 

26.85 

44.44 

29.0    36.63 

55.80 

29.0 

56.80 

38.22 

29.0 

7.18 

12.00 

29.0 

0.49 

33.87 

29.9 

26.86 

44.07 

30.0  i  36.59 

55.46 

30.0 

56.86 

37.93 

30.0 

7.19 

11.74 

30.0 

0.34 

33.65 

30.9 

26.88 

43.71 

31.0  1  36.58 

55.10 

31.0 

56.90 

37.64 

31.0 

7.20 

11.46 

31.0 

0.20 

33.22 

31.9 

26.91 

43.38 

32.0  1  36.57 

54.76 

32.0 

56.93 

37.35 

32.0 

7.21 

11.18 

32.0 

0.10 

32.88 

11.10      -11.05 

6.21       -6.13 

20.32     +20.29 

7.7 

'3       +7.67 

18.( 

>&     -18.53 

5»»   45»  51-.396 

6»»  46»  48'.653 

7h     31B    2».335 

7h 

14»     7V912 

7h 

15«  39-.691 

-84^ 

49'    4 

4".27  1 

-80^ 

43'    4 

6".14  1 

+87*» 

10'    4 

3".86  1 

+82° 

34'    1 

7".32  1 

-86° 

64'    1 

9".76 
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CmCUMFOLAK  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qioombridielll9. 
Mag.  7.0 

f  Oetaatti. 
Kag.  5.4 

1  H.  Diaoonis. 
Mag.  4.6 

f  CbanuBleontis. 
Mag.  5.2 

30  H.  Camelop. 
Mag.  5.3 

WmIi. 
Umn 

TlDM. 

Right 
■kB. 

BeoU- 
natkm. 

Wtah. 
Iten 
Time. 

B«bt 

Asoen- 

ikn. 

DecU- 
natkm. 

Wash. 

If  fan 

Thne. 

Rt^t 

Atoen- 

akn. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

tioa. 

DecU- 
natioii. 

Wash. 
ICeaa 

Time. 

RlRht 
Asoen- 

SiOQ. 

BecU- 
natioQ. 

h  m 

•   0 

h  m 

•   1 

h  m 

•    / 

h  m 

•   / 

h  m 

•   1 

June 

817 

+8852 

June 

9   8 

1 

-8520 

0  0 

June 

925 

+8141 

00 

June 

936 

-8036 

m  m 

June 

10  21 

+8258 

1.2 

8 

39.39 

42.06 

1.2 

31.50 

58.93 

1.2 

40.68 

14.52 

1.2 

8 

16.78 

WW 

12.99 

1.2 

8 

21.90 

WW 

22.44 

2.2 

38.78 

41.86 

2.2 

31.22 

58.84 

2.2 

40.58 

14.39 

2.2 

16.64 

12.94 

2.2 

21.77 

22.38 

3.1 

38.13 

41.66 

3.2 

30.94 

58.73 

3.2 

40.47 

14.29 

3.2 

16.50 

12.86 

3.2 

21.62 

22.31 

4.1 

37.43 

41.46 

4.2 

30.69 

58.62 

4.2 

40.37 

14.16 

4.2 

16.37 

12.78 

4.2 

21.48 

22.25 

5.1 

36.67 

41.26 

5.2 

30.44 

58.50 

5.2 

40.24 

14.04 

5.2 

16.25 

12.69 

5.2 

21.32 

22.20 

6.1 

35.88 

41.04 

6.2 

30.19 

58.39 

6.2 

40.11 

13.92 

6.2 

16.13 

12.60 

6.2 

21.15 

22.13 

7.1 

35.09 

40.80 

7.2 

29.97 

58.27 

7.2 

39.98 

13.78 

7.2 

16.02 

12.52 

7.2 

20.98 

22.05 

8.1 

34.32 

40.53 

8.2 

29.76 

58.17 

8.2 

39.85 

13.61 

8.2 

15.91 

12.44 

8.2 

20.80 

21.96 

9.1 

33.57 

40.25 

9.2 

29.53 

58.08 

9.2 

39.72 

13.43 

9.2 

15.81 

12.38 

9.2 

20.62 

21.84 

10.1 

32.89 

39.97 

10.2 

29.31 

57.98 

10.2 

39.62 

13.24 

10.2 

15.70 

12.31 

10.2 

20.46 

21.71 

11.1 

32.26 

39.69 

11.2 

29.09 

57.88 

11.2 

39.50 

13.04 

11.2 

15.59 

12.25 

11.2 

20.31 

21.58 

12.1 

31.69 

39.40 

12.2 

28.87 

57.79 

12.2 

39.40 

12.82 

12.2 

15.48 

12.18 

12.2 

20.16 

21.44 

13.1 

31.18 

39.11 

13.2 

28.63 

57.69 

13.2 

39.30 

12.60 

13.2 

15.37 

12.10 

13.2 

20.01 

21.28 

14.1 

30.72 

38.82 

14.2 

28.38 

57.57 

14.2 

39.21 

12.38 

14.2 

15.24 

12.02 

14.2 

19.88 

21.12 

15.1 

30.29 

38.53 

15.1 

28.13 

57.43 

15.2 

39.13 

12.18 

15.2 

15.12 

11.92 

15.2 

19.75 

20.97 

16.1 

29.88 

38.26 

16.1 

27.88 

57.28 

16.2 

39.05 

11.98 

16.2 

15.00 

11.79 

16.2 

19.63 

20.83 

17.1 

29.46 

38.01 

17.1 

27.64 

57.12 

17.2 

38.97 

11.79 

17.2 

14.87 

11.66 

17.2 

19.51 

20.69 

18.1 

29.01 

37.76 

18.1 

27.39 

56.93 

18.2 

38.89 

11.61 

18.2 

14.75 

11.51 

18.2 

19.39 

20.56 

19.1 

28.52 

37.51 

19.1 

27.16 

56.75 

19.2 

38.80 

11.43 

19.2 

14.64 

11.33 

19.2 

19.25 

20.43 

20.1 

27.98 

37.24 

20.1 

26.97 

56.56 

20.1 

38.70 

11.24 

20.2 

14.53 

11.18 

20.2 

19.12 

20.31 

21.1 

27.42, 

36.96 

21.1 

26.76 

56.38 

21.1 

38.59 

11.02 

21.2 

14.43 

11.03 

21.2 

18.96 

20.17 

22.1 

26.88 

36.64 

22.1 

26.58 

56.20 

22.1 

38.48 

10.80 

22.1 

14.33 

10.88 

22.2 

18.80 

20.00 

23.1 

26.37 

36.33 

23.1 

26.40 

56.06 

23.1 

38.38 

10.56 

23.1 

14.24 

10.74 

23.2 

18.65 

19.81 

24.1 

25.93 

35.97 

24.1 

26.22 

55.93 

24.1 

38.28 

10.28 

24.1 

14.15 

10.63 

24.2 

18.50 

19.58 

25.1 

25.59 

35.61 

25.1 

26.02 

55.81 

25.1 

38.20 

10.01 

25.1 

14.06 

10.52 

25.2 

18.36 

19.36 

26.1 

25.34 

35.26 

26.1 

25.82 

55.67 

26.1 

38.14 

9.71 

26.1 

13.96 

10.40 

26.2 

18.25 

19.13 

27.1 

25.16 

34.93 

27.1 

25.60 

55.50 

27.1 

38.09 

9.42 

27.1 

13.86 

10.27 

27.2 

18.15 

18.89 

28.1 

25.01 

34.61 

28.1 

25.37 

55.33 

28.1 

38.04 

9.15 

28.1 

13.75 

10.12 

28.2 

18.06 

18.65 

29.1 

24.86 

34.33 

29.1 

25.15 

55.13 

29.1 

37.99 

8.91 

29.1 

13.63 

9.94 

29.2 

17.97 

18.44 

30.1 

24.68 

34.04 

30.1 

24.94 

54.90 

30.1 

37.94 

8.67 

30.1 

13.53 

9.74 

30.2 

17.87 

18.24 

31.1 

24.45 

33.76 

31.1 

24.74 

54.65 

31.1 

37.88 

8.44 

31.1 

13.42 

9.51 

31.2 

17.76 

18.04 

32.1 

24.17 

33.48 

32.1 

24.56 

54.41 

32.1 

37.81 

8.21 

32.1 

13.32 

9.28 

32.2 

17.63 

17.85 

51.04      +51.03 

12.33     -12.29 

6.92       +6.84 

6.11       -6.03 

8.17        +8.11 

8^    17«  47«.546 

^     8»  41«.594 

9'»  25»  39*.275 

9^  36»  19«.026 

10»»  21"  19-.949 

+88<» 

52'    2 

;7".80 

-85* 

20'    2 

t6".78 

+81^ 

41'    1 

0".13 

-80« 

34'   a 

;9".26 

+82*» 

58'    ] 

L7".67 
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APPARENT  PLACES  OT  STARS,  1919. 


CIRCUMPOLAR  STARS. 


FOR 

THE 

UPPER  TRANSIT  AT 

WASHINGTON. 

17  Octantis. 

Mag.  6.3 

Bxadley  1678. 

Mag.  6.3 

Mag.  5.4 

8SH.Camelop.te9. 
Mag.  5.3 

xOctaatls. 

Mag.  5.6 

Wash. 
Mean 

Right 

Aaoen- 

skm. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

RiC^t 

Asoen- 

sicm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Aacen- 

SiOD. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

aioo. 

DacU- 

WadL 
Mean 
Time. 

aion. 

Daelt- 

Tiiiie. 

h  m 

•    1 

h  m 

•    t 

h  m 

•      r 

h  m 

•    t 

h  m 

•   f 

June 

10  59 

-8410 

June 

1214 

+88  9 

i  0 

June 

12  46 

-8441 

0  0 

June 

12  48 

+8351 

00 

June 

13  27 

-8522 

mm 

1.3 

8 

57.84 

WW 

4.78 

1.3 

8 

35.71 

0.95 

1.3 

33.78 

32.54 

1.3 

35.27 

15.37 

1.4 

s 
68.07 

WW 

46.86 

2.3 

57.62 

4.86 

2.3 

35.16 

1.01 

2.3 

33.60 

32.77 

2.3 

35.12 

15.48 

2.4 

68.60 

47.15 

3.3 

57.40 

4.92 

3.3 

34.61 

1.10 

3.3 

33.41 

32.97 

3.3 

34.97 

15.61 

3.4 

63.32 

47.40 

4.3 

57.18 

4.97 

4.3 

34.03 

1.18 

4.3 

83.22 

33.17 

4.3 

34.80 

15.74 

4.4 

68.13 

47.64 

5.3 

56.98 

5.01 

5.3 

33.42 

1.27 

5.3 

33.03 

33.35 

5.3 

34.63 

15.87 

5.4 

62.94 

47.84 

6.3 

56.79 

5.03 

6.3 

32.77 

1.36 

6.3 

32.85 

33.50 

6.3 

34.45 

16.01 

6.4 

62.76 

48.05 

7.2 

56.60 

5.06 

7.3 

32.08 

1.42 

7.3 

32.68 

33.65 

7.3 

34.25 

16.15 

7.4 

62.61 

48.25 

8.2 

56.41 

5.09 

8.3 

31.38 

1.49 

8.3 

32.52 

33.80 

8.3 

34.05 

16.28 

8.8 

62.45 

48.44 

9.2 

56.24 

5.13 

9.3 

30.66 

1.53 

9.3 

32.36 

33.97 

9.3 

33.85 

16.89 

9.3 

62.29 

48.64 

10.2 

56.06 

5.18 

10.3 

29.95 

1.55 

10.3 

32.21 

34.14 

10.3 

33.64 

16.47 

10.3 

62.15 

48.86 

11.2 

55.88 

5.22 

11.3 

29.24 

1.56 

11.3 

32.06 

34.31 

11.3 

38.45 

16.53 

11.3 

62.00 

49X6 

12.2 

55.69 

5.26 

12.3 

28.55 

1.57 

12.3 

31.89 

34.49 

12.3 

33.25 

16.69 

12.3 

51.84 

49.30 

13.2 

55.51 

5.31 

13.3 

27.88 

1.56 

13.3 

31.72 

34.67 

13.3 

33.05 

16.65 

13.3 

bl.m 

49.58 

14.2 

55.31 

5.36 

14.3 

27.24 

1.53 

14.3 

31.54 

34.86 

14.3 

32.87 

16.69 

14.3 

51.60 

49.76 

15.2 

55.10 

5.39 

15.3 

26.63 

1.50 

15.3 

31.36 

35.04 

15.3 

32.69 

16.71 

15.3 

61.31 

49.99 

16.2 

54.88 

5.40 

16.3 

26.03 

1.48 

16.3 

31.15 

35.20 

16.3 

32.52 

16.74 

16.3 

blM 

60.21 

17.2 

54.65 

5.40 

17.3 

25.44 

1.47 

17.3 

30.93 

35.35 

17.3 

32.35 

16.78 

17.3 

60.87 

60.41 

18.2 

54.45 

5.37 

18.3 

24.85 

1.47 

18.3 

30.71 

35.48 

18.3 

32.18 

16.83 

18.3 

50.65 

60.60 

19.2 

54.24 

5.33 

19.3 

24.25 

1.47 

19.3 

30.49 

35.59 

19.3 

32.00 

16.88 

19.3 

50.43 

60.76 

20.2 

54.03 

5.28 

20.3 

23.61 

1.47 

20.3 

30.29 

35.69 

20.3 

31.82 

16.93 

20.3 

50.20 

60.91 

21.2 

53.84 

5.23 

21.3 

22.93 

1.47 

21.3 

30.10 

35.78 

21.3 

31.62 

16.98 

21.3 

50.00 

61.05 

22.2 

53.66 

5.18 

22.3 

22.20 

1.43 

22.3 

29.92 

35.86 

22.3 

31.39 

17.04 

22.3 

49.81 

51.17 

23.2 

53.49 

5.15 

23.3 

21.46 

1.39 

23.3 

29.75 

35.95 

23.3 

31.19 

17.06 

23.3 

49.63 

61.31 

24.2 

53.33 

5.14 

24.3 

20.72 

1.32 

24.3 

29.59 

36.05 

24.3 

30.97 

17.06 

24.3 

49.47 

51.46 

25.2 

53.16 

5.14 

25.3 

20.00 

1.23 

25.3 

29.42 

36.18 

25.3 

30.76 

17.03 

25.3 

49.30 

51.68 

26.2 

52.98 

5.14 

26.2 

19.32 

1.12 

26.3 

29.25 

36.32 

26.3 

30.56 

16.98 

26.3 

49.12 

61.81 

27.2 

52.79 

5.13 

27.2 

18.67 

0.99 

27.3 

29.06 

36.46 

27.3 

30.37 

16.98 

27.3 

48.93 

61J9 

28.2 

52.59 

5.10 

28.2 

18.07 

0.88 

28.3 

28.84 

36.58 

28.3 

30.19 

16.87 

28.3 

48.71 

62.17 

29.2 

52.37 

5.04 

29.2 

17.51 

0.78 

29.3 

28.62 

36.69 

29.3 

30.01 

16.81 

29.3 

48.48 

52.88 

30.2 

52.15 

4.96 

30.2 

16.95 

0.70 

30.3 

28.38 

36.76 

30.3 

29.84 

16.77 

30.3 

48.23 

52.47 

31.2 

51.95 

4.87 

31.2 

16.36 

0.62 

31.3 

28.15 

36.82 

31.3 

29.67 

16.76 

31.3 

47.97 

62.58 

32.2 

51.76 

4.74 

32.2 

15.77 

0.56 

32.3 

27.93 

36.86 

32.3 

29.48 

16.74 

32.3 

47.72 

52.69 

9.84        -9.79 

30.98     +30.97 

10.81     -10.77 

9.34       +9.29 

12.42     -12.38 

10»»   59«  54».546 

12»»  14"  29-.190 

12»»  46«  19M19 

12»»  48»»  31«.308 

13*  27«  32-.891 

-84** 

9'    S 

»".33 

+88° 

8'    I 

)6".19 

-84° 

41' 

1".57 

+83° 

51'    ] 

Ll".30 

-85° 

'  22'    ] 

19".48 
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APPARENT  PLACES  0¥  STABS,  1919. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


5  Vnm  Minoris. 

XOotantit. 

X  UnsB  Mlnoxls. 

o-Ooteotls. 

0 
76IliMMais« 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
Mean 
Time. 

Right 

Asceii- 

sloii. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aacen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rig^t 

Ascen- 

sion. 

Dwill- 
naticiL 

Wash. 
Mean 

Time. 

Right 
sioo. 

-"«-tSS 

R%ht 

Deoll- 
bbUsb. 

h  m 

•   / 

h  m 

h  m 

•    / 

h  m 

•     r 

h  m 

•    r 

June 

17  58 

+8636 

it 

June 

18   8  -8738 

June 

19    0 

+89  1 

June 

19  33 

-8912 

ft 

June 

2048 

+8213 

1.6 

s 
30.15 

W   W 

49.22 

1.6 

8 

19.92 

39.21 

1.6 

34.14 

9.81 

1.6 

3.99 

50.39 

1.7 

s 
85.64 

WW 

52.02 

2.6 

30.20 

49.50 

2.6 

20.24 

39.51 

2.6 

34.59 

10.08 

2.6 

5.43 

50.60 

2.7 

85.77 

52.22 

3.6 

30.27 

49.78 

3.6 

20.52 

39.81 

3.6 

35.08 

10.34 

3.6 

6.74 

50.82 

S.7 

85.89 

62.40 

4.5 

30.35 

50.08 

4.6 

20.77 

40.11 

4.6 

35.60 

10.60 

4.6 

7.94 

51.04 

4.7 

86.01 

62.60 

5.5 

30.42 

50.40 

5.6 

21.00 

40.39 

5.6 

36.16 

10.88 

5.6 

9.06 

61.27 

5.7 

36.1S 

62.81 

6.5 

30.48 

50.74 

6.5 

21.20 

40.65 

6.6 

36.73 

11.17 

6.6 

10.12 

51.49 

6.7 

36.27 

63.03 

7.5 

30.54 

51.08 

7.5 

21.42 

40.92 

7.6 

37.26 

11.49 

7.6 

11.15 

51.69 

7.7 

36.41 

63.25 

8.5 

30.59 

51.45 

8.5 

21.64 

41.17 

8.6 

37.75 

11.82 

8.6 

12.20 

51.88 

8.7 

36.54 

63.52 

9.5 

30.61 

51.81 

9.5 

21.86 

41.41 

9.6 

38.18 

12.16 

9.6 

13.27 

52.06 

9.7 

36.67 

Ii8.79 

10.5 

30.62 

52.15 

10.5 

22.10 

41.66 

10.6 

38.53 

12.50 

10.6 

14.39 

52.25 

10.6 

36.80 

64X6 

11.5 

30.62 

52.50 

11.5 

22.35 

41.93 

11.6 

38.84 

12.84 

11.6 

15.54 

52.44 

11.6 

36.91 

64.34 

12.5 

30.59 

52.85 

12.5 

22.62 

42.20 

12.6 

39.07 

18.18 

12.6 

16.72 

52.64 

12.6 

37.02 

64.(2 

13.5 

30.55 

53.19 

13.5 

22.89 

42.48 

13.6 

39.26 

13.51 

13.6 

17.93 

52.86 

13.6 

37.13 

64.90 

14.5 

30.51 

53.51 

14.5 

23.14 

42.79 

14.6 

39.40 

13.83 

14.6 

19.15 

53.09 

14.6 

37.23 

66.19 

15.5 

30.47 

53.82 

15.5 

23.38 

43.10 

15.6 

39.53 

14.13 

15.6 

20.34 

53.33 

15.6 

37.33 

65.47 

16.5 

30.42 

54.11 

16.5 

23.58 

43.42 

16.6 

39.67 

14.42 

16.6 

21.49 

53.59 

16.6 

37.41 

65.73 

17.5 

30.38 

54.39 

17.5 

23.76 

43.75 

17.6 

39.83 

14.70 

17.6 

22.55 

53.86 

17.6 

37.51 

65.98 

18.5 

30.37 

54.70 

18.5 

23.91 

44.07 

18.6 

40.02 

14.98 

18.6 

23.51 

54.14 

18.6 

37.60 

66i2 

19.5 

30.34 

55.01 

19.5 

24.02 

44.38 

19.5 

40.24 

15.27 

19.6 

24.38 

54.41 

19.6 

37.70 

66.48 

20.5 

30.31 

55.33 

20.5 

24.12 

44.67 

20.5 

40.48 

15.59 

20.6 

25.16 

54.65 

20.6 

37.80 

66.76 

21.5 

30.28 

55.69 

21.5 

24.21 

44.96 

21.5 

40.73 

15.93 

21.6 

25.89 

54.90 

21.6 

37.91 

67.06 

22.5 

30.23 

56.05 

22.5 

24.30 

45.23 

22.5 

40.91 

16.29 

22.6 

26.62 

55.14 

22.6 

38.02 

67.36 

23.5 

30.15 

56.42 

23.5 

24.43 

45.49 

23.5 

41.01 

16.66 

23.6 

27.40 

55.34 

23.6  i  38.12 

67.68 

24.5 

30.06 

56.79 

24.5 

24.57 

45.76 

24.5 

41.01 

17.03 

24.6 

28.27 

55.56 

24.6  i  38.21 

j 

58.02 

25.5 

29.93 

57.13 

25.5 

24.75 

46.03 

25.5 

40.92 

17.40 

25.6 

29.22 

55.78 

25.6 

38.30 

68.3» 

26.5 

29.80 

57.47 

26.5 

24.93 

46.31 

26.5 

40.75 

17.74 

26.6 

30.21 

56.02 

26.6 

38.38 

68.74 

27.5 

29.66 

57.77 

27.5 

25.09 

46.62 

27.5 

40.55 

18.07 

27.5 

31.21 

56.29 

27.6 

38.44 

60.08 

28.5 

29.51 

58.05 

28.5 

25.24 

46.95 

28.5 

40.34 

18.40 

28.5 

32.17 

56.57 

28.6 

38.50 

69.41 

29.5 

29.38 

58.33 

29.5 

25.34 

47.29 

29.5 

40.15 

18.71 

29.5 

33.04 

56.85 

29.6 

38.55 

69.70 

30.5 

29.27 

58.61 

30.5 

25.40 

47.61 

30.5 

40.03 

19.01 

30.5 

33.79 

57.16 

30.6 

38.62 

60.99 

31.5 

29.17 

58.90 

31.5 

25.41 

47.95 

31.5 

39.96 

19.31 

31.5 

34.42 

57.48 

31.6 

38.68 

60  JB 

32.5 

29.07 

59.21 

32.5 

25.40 

48.27 

32.5 

39.91 

19.63 

32.5 

34.94 

57.78 

32.6 

38.74 

60.67 

16.94      +16.91 

24.51      -24.49 

58.50     +58.49 

72.97      -72.97 

7.40       +7.8S 

17^    58«   22-.311 

18^     7»  23«.343 

19^     0«  15«.079 

W  30»  50-.769 

20»»  48«  S2-.146 

+86° 

36'    I 

)1".04 

-87° 

39'    i 

>0".89 

+89° 

1'    ] 

12".80 

-89° 

13'    ] 

L3".35 

+82° 

13'    I 

►6".82 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOetaatlB. 

uOctentis. 

/SOctantU. 

89  H.  Ce^el. 

71  Ootantit. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

iradL 

Right 

DecU- 
natioo. 

Waih. 

Right 

Decli- 
nation. 

Wash. 

Right 

Decli- 
nation. 

Wash. 

Right 

TWirli. 

Wash. 

Right 

TVinli. 

linn 
Hme. 

Ascen- 
skm. 

Mean 
Time. 

Ascen- 
sion. 

Mean 
Time. 

Ascen- 
sicn. 

Time. 

Ascen- 
skm. 

nation. 

Mean 
Time. 

Ascen- 
slim. 

nation. 

h  m 

•   1 

h  m 

•    f 

h  m 

•    / 

h  m 

e     / 

h  m 

•   / 

fune 

2138 

-83  6 

June 

2216 

-8622 

mm 

June 

22  37 

-8147 

•  • 

June 

23  27 

+8651 

mm 

June 

23  47 

-8227 

1.7 

8 

46.74 

WW 

1.14 

1.7 

s 
40.78 

W  f 

16.13 

1.7 

54.69 

r  r 

50.08 

1.8 

44.65 

W  W 

33.36 

1.8 

8 

21.40 

r  r 

34.71 

2.7   46.94 

1.16 

2.7 

41.18 

16.09 

2.7 

54.87 

50.00 

2.8 

45.00 

33.37 

2.8 

21.57 

34.52 

3.7    47.14 

1.19 

3.7 

41.56 

16.09 

3.7 

55.04 

49.95 

3.8 

45.35 

33.38 

3.8 

21.75 

34.37 

4.7 

47.33 

1.24 

4.7 

41.93 

16.10 

4.7 

55.21 

49.90 

4.8 

45.71 

33.36 

4.8 

21.92 

34.23 

6.7 

47.51 

1.30 

5.7 

42.26 

16.11 

5.7 

55.35 

49.88 

5.8 

46.11 

33.35 

5.8 

22.06 

34.10 

6.7 

47.68 

1.34 

6.7 

42.58 

16.12 

6.7 

55.49 

49.84 

6.8 

46.52 

33.34 

6.8 

22.21 

33.99 

7.7 

47.84 

1.39 

7.7 

42.90 

16.12 

7.7 

55.63 

49.80 

7.8 

46.94 

33.34 

7.8 

22.35 

33.87 

8.7 

48.00 

1.43 

8.7 

43.21 

16.12 

8.7 

55.77 

49.76 

8.8 

47.38 

33.38 

8.8 

22.49 

33.75 

9.7 

48.17 

1.45 

9.7 

43.51 

16.10 

9.7 

55.91 

49.72 

9.8 

47.80 

33.41 

9.8 

22.63 

33.61 

10.7 

48.34 

1.47 

10.7 

43.83 

16.10 

10.7 

56.06 

49.67 

10.8 

48.24 

33.46 

10.8 

22.79 

33.48 

11.7 

48.52 

1.50 

11.7 

44.16 

16.08 

11.7 

56.21 

49.62 

11.8 

48.67 

33.55 

11.8 

22.94 

33.34 

12.7 

48.70 

1.54 

12.7 

44.51 

16.06 

12.7 

56.38 

49.56 

12.8 

49.09 

33.64 

12.8 

23.11 

33.20 

13.7 

48.89 

1.58 

13.7 

44.87 

16.05 

13.7 

56.55 

49.52 

13.8 

49.47 

33.73 

13.8 

23.27 

33.05 

14.7 

49.09 

1.62 

14.7 

45.24 

16.05 

14.7 

56.72 

49.49 

14.7 

49.85 

33.83 

14.8 

23.45 

32.91 

15.7 

49.29 

1.69 

15.7 

45.61 

16.07 

15.7 

56.89 

49.48 

15.7 

50.22 

33.93 

15.8 

23.62 

32.78 

16.7 

49.49 

1.77 

16.7 

45.99 

16.10 

16.7 

57.07 

49.47 

16.7 

50.57 

34.03 

16.8 

23.81 

32.68 

17.7 

49.67 

1.87 

17.7 

46.36 

16.16 

17.7 

57.23 

49.48 

17.7 

50.92 

34.11 

17.8 

23.99 

32.60 

18.7 

49.86 

1.98 

18.7 

46.71 

16.24 

18.7 

57.40 

49.52 

18.7 

51.27 

34.19 

18.8 

24.17 

32.54 

19.7 

50.03 

2.11 

19.7 

47.04 

16.32 

19.7 

57.55 

49.56 

19.7 

51.63 

34.27 

19.7 

24.35 

32.48 

20.7 

50.17 

2.24 

20.7 

47.36 

16.41 

20.7 

57.69 

49.62 

20.7 

52.03 

34.35 

20.7 

24.50 

32.44 

21.7 

50.32 

2.35 

21.7 

47.64 

16.48 

21.7 

57.84 

49.65 

21.7 

52.44 

34.43 

21.7 

24.65 

32.39 

22.7 

50.46 

2.46 

22.7 

47.93 

16.54 

22.7 

57.97 

49.66 

22.7 

52.86 

34.54 

22.7 

24.80 

32.34 

23.6 

50.61 

2.55 

23.7 

48.22 

16.60 

23.7 

58.10 

49.68 

23.7 

53.29 

34.67 

23.7 

24.94 

32.28 

24.6 

50.78 

2.62 

34.7 

48.54 

16.65 

24.7 

58.25 

49.69 

24.7 

53.72 

34.83 

24.7 

25.09 

32.20 

25.6 

50.95 

2.69 

25.7 

48.85 

16.69 

25.7 

58.39 

49.68 

25.7 

54.14 

35.01 

25.7 

25.26 

32.11 

26.6 

51.13 

2.76 

26.7 

49.18 

16.73 

26.7 

58.56 

49.68 

26.7 

54.52 

35.20 

26.7 

25.43 

32.02 

27.6 

51.31 

2.86 

27.7 

49.55 

16.80 

27.7 

58.73 

49.70 

27.7 

54.86 

35.39 

27.7 

25.61 

31.93 

28.6 

51.50 

3.00 

28.7 

49.91 

16.88 

28.7 

58.91 

49.74 

28.7 

55.19 

35.57 

28.7 

25.79 

31.87 

29.6 

51.68 

3.13 

29.7 

50.27 

16.97 

29.7 

59.08 

49.80 

29.7 

55.52 

35.74 

29.7 

25.99 

31.83 

80.6 

51.86 

3.30 

30.7 

50.61 

17.09 

30.7 

59.22 

49.89 

30.7 

55.84 

35.88 

30.7 

26.18 

31.82 

81.6 

52.01 

3.49 

31.7 

50.93 

17.22 

31.7 

59.38 

50.01 

31.7 

56.16 

36.02 

31.7 

26.35 

31.82 

82.6    52.15 

3.69 

32.6 

51.23 

17.37 

32.7 

59.53 

50.12 

32.7 

56.50 

36.16 

32.7 

26.52 

31.86 

8.30 

8.24 

15.80       -15.77 

7.01       -6.94 

18.25     +18.23 

7.62       - 

7.55 

21*   38"  3 

>8«.548 

22*   16«  33«.212 

22*  37«  51«.624 

23*  27«  43«.571 

23*  47«  2 

'3V637 

-83^ 

5'    a 

4".33 

-86*' 

22'    6 

0".92 

-81*» 

48'    2 

t4".80 

+86^ 

51'    a 

»8".62 

-82° 

28' 

8".42 

5934*^—1919 18 
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SI  G.  Mens*. 

f  MenMB. 

M  H.  Cephei. 

S5  H.  Camelop. 

7  G.  Octantia. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

4 

Mag.  5.1 

Mag.  6.4 

oh. 
nn 
ne. 

Right 

ASCCD- 

skm. 

DecU- 
natiaii. 

Wash. 
Mean 
Time. 

Right 
Asom- 

SiOD. 

DecU- 
iiation. 

Wash. 
Mean 
Time. 

Right 

ABom- 

fioii. 

DecU- 
nattcoL 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Ttane. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•   / 

h  m 

•   # 

h  m 

•    t 

h  m 

•   t 

h  m 

•   f 

ly 

5  46 

-8449 

If 

July 

6  46 

-8043 

It 

July 

7    2 

+8710 

fi 

July 

714 

+8234 

July 

714 

-86  M 

19 

26.88 

43.71 

1.0 

36.58 

55.10 

1.0 

56.90 

37.64 

1.0 

7.20 

11.46 

1.0 

60.20 

33.22 

L.9 

26.91 

43.38 

2.0 

36.57 

54.76 

2.0 

56.93 

37.35 

2.0 

7.21 

11.18 

2.0 

60.10 

32.89 

J.9 

26.95 

43.06 

3.0 

36.55 

54.43 

3.0 

56.94 

37.04 

3.0 

7.22 

10.87 

3.0 

60.01 

32.69 

(.9 

26.99 

42.74 

4.0 

36.55 

54.11 

4.0 

56.95 

36.73 

4.0 

7.21 

10.56 

4.0 

59.95 

32.30 

L9 

27.04 

42.46 

4.9 

36.54 

53.82 

5.0 

56.99 

36.39 

5.0 

7.22 

10.24 

6.0 

69.89 

32.01 

>.9 

27.08 

42.17 

5.9 

36.54 

53.52 

6.0 

57.02 

36.05 

6.0 

7.23 

9.90 

6.0 

69.82 

31.74 

5.9 

27.13 

41.90 

6.9 

36.54 

53.23 

7.0 

57.10 

35.70 

7.0 

7.25 

9.57 

7.0 

59.76 

31.47 

r.9 

27.17 

41.61 

7.9 

36.54 

52.94 

8.0 

57.18 

35.35 

8.0 

7.28 

9.22 

8.0 

69.67 

31.19 

).9 

27.20 

41.32 

8.9 

36.53 

52.64 

8.9 

57.30 

35.01 

9.0 

7.33 

8.87 

9.0 

59.69 

30.91 

19 

27.24 

41.03 

9.9 

36.53 

52.34 

9.9 

57.43 

34.67 

10.0 

7.38 

8.54 

10.0 

59.50 

30.62 

).9 

27.27 

40.71 

10.9 

36.52 

52.03 

10.9 

57.60 

34.33 

10.9 

7.43 

8.23 

11.0 

69.42 

30.33 

L.9 

27.31 

40.39 

11.9 

36.51 

51.72 

11.9 

57.77 

34.00 

11.9 

7.60 

7.92 

11.9 

69.33 

30.02 

S.9 

27.36 

40.07 

12.9 

36.51 

51.39 

12.9 

57.94 

33.71 

12.9 

7.67 

7.63 

12.9 

69.26 

29.71 

{.9 

27.42 

39.74 

13.9 

36.52 

51.03 

13.9 

58.11 

33.42 

13.9 

7.63 

7.35 

13.9 

59.19 

29.38 

L9 

27.50 

39.40 

14.9 

36.53 

50.67 

14.9 

58.27 

33.13 

14.9 

7.69 

7.08 

14.9 

59.14 

29.03 

>.9 

27.58 

39.07 

15.9 

36.54 

50.33 

15.9 

58.42 

32.84 

15.9 

7.74 

6.81 

15.9 

59.12 

28.68 

>.9 

27.68 

38.75 

16.9 

36.55 

50.00 

16.9 

58.54 

32.55 

16.9 

7.79 

6.52 

16.9 

59.12 

28.36 

r.9 

27.78 

38.46 

17.9 

36.59 

49.68 

17.9 

58.66 

32.23 

17.9 

7.83 

6.21 

17.9 

59.15 

28.02 

19 

27.89 

38.18 

18.9 

36.62 

49.37 

18.9 

58.79 

31.90 

18.9 

7.87 

5.89 

18.9 

69.18 

27.73 

1.9 

27.99 

37.94 

19.9 

36.65 

49.08 

19.9 

58.92 

31.56 

19.9 

7.92 

5.55 

19.9 

69.22 

27.44 

19 

28.08 

37.70 

20.9 

36.68 

48.80 

20.9 

59.09 

31.21 

20.9 

7.98 

5.21 

20.9 

69.25 

27.17 

L9 

28.16 

37.45 

21.9 

36.70 

48.54 

21.9 

59.31 

30.87 

21.9 

8.07 

4.87 

21.9 

69.26 

26.90 

L9 

28.24 

37.19 

22.9 

36.73 

48.27 

22.9 

59.57 

30.53 

22.9 

8.15 

4.53 

22.9 

69.26 

26.64 

t.9 

28.32 

36.92 

23.9 

36.74 

47.98 

23.9 

59.84 

30.19 

23.9 

8.26 

4.20 

23.9 

59.24 

26.36 

1.9 

28.40 

36.63 

24.9 

36.76 

47.66 

24.9 

60.13 

29.87 

24.9 

8.38 

3.89 

24.9 

59.23 

26.05 

».9 

28.49 

36.31 

25.9 

36.79 

47.33 

25.9 

60.41 

29.58 

25.9 

8.49 

3.61 

26.9 

59.23 

25.73 

(.9 

28.60 

35.99 

26.9 

36.83 

46.99 

26.9 

60.68 

29.31 

26.9 

8.58 

3.34 

26.9 

59.24 

25.40 

r.9 

28.73 

35.69 

27.9 

36.87 

46.62 

27.9 

60.92 

29.07 

27.9 

8.68 

3.08 

27.9 

59.29 

25.05 

{.9 

28.86 

35.40 

28.9 

36.90 

46.28 

28.9 

61.16 

28.80 

28.9 

8.76 

2.82 

28.9 

69.38 

24.71 

)S 

29.01 

35.13 

29.9 

36.96 

45.96 

29.9 

61.36 

28.53 

29.9 

8.84 

2.55 

29.9 

69.47 

24.38 

19 

29.16 

34.87 

30.9 

37.02 

45.67 

30.9 

61.57 

28.24 

30.9 

8.91 

2.26 

30.9 

69.68 

24.09 

iS 

29.31 

34.64 

31.9 

87.08 

45.38 

31.9 

61.79 

27.93 

31.9 

8.99 

1.97 

31.9 

69.71 

23.79 

11.09       -11.05 

6.21       -6.13 

20.30     +20.27 

7.: 

7S       +7.67 

18.64     -18.51 

6^    45»  51-.39e' 

6*»  46«  48*.653 

7^     3»    2«.335 

7b 

14«     7-.912 

7»»  15»  39'.691 

J4*> 

49'     4 

4".27 

-80<» 

43'    4 

[6".14 

+87° 

10'    4 

13".86 

+82*» 

34'    ] 

L7".32 

-86° 

64'    J 

L9".75 
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Oroombxldi^e  1119. 

Mag.  7.0 

f  Octantii. 
Mag.  5.4 

1  H.  Dmoonia. 
Mag.  4.6 

r  Chanijeleoiitit. 
Mag.  5.2 

80  H.  Oameloy, 
Mag.  5.3 

Wash. 
Mean 
Time. 

Right 
Asoen- 

SiOD. 

Decll- 
nation. 

Wash. 
Moan 
Time. 

Right 

Asoen- 

sion. 

Decli- 
QaUoa. 

Wash. 
Mean 
Time. 

Right 

Afloat 

Bian. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ril^t 

Aecen- 

sion. 

Deolf. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

SiflQ. 

Declf- 
■mtfffff 

h  m 

•    t 

h  m 

0    > 

h  m 

e     1 

h  m 

•       / 

h  m 

•  ' 

July 

817 

+8852 
ft 

July 

9    8 

-8620 

tt 

July 

9  25 

+8140 

tf 

July 

9  36 

-8036 

July 

10  21 

+82  5S 

1.1 

24.45 

33.76 

1.1 

24.74 

54.65 

1.1 

37.88 

68.44 

1.1 

13.42 

9.61 

1.2 

17.76 

18.04 

2.1 

24.17 

33.48 

2.1 

24.56 

54.41 

2.1 

37.81 

68.21 

2.1 

13.32 

9.28 

2.2 

17.63 

17.S5 

3.1 

23.85 

33.17 

3.1 

24.39 

54.16 

3.1 

37.73 

67.96 

3.1 

13.23 

9.06 

3.2 

17.51 

17.66 

4.1 

23.52 

32.85 

4.1 

24.24 

53.92 

4.1 

37.66 

67.70 

4.1 

13.14 

8.83 

4.1 

17.37 

17.46 

5.1 

23.20 

32.51 

5.1 

24.09 

53.70 

6.1 

37.57 

67.43 

6.1 

13.06 

8.61 

6.1 

17.24 

17.24 

6.1 

22.91 

32.18 

6.1 

23.96 

53.48 

6.1 

37.48 

67.16 

6.1 

12.99 

8.41 

6.1 

17.12 

17.02 

7.1 

22.68 

31.84 

7.1 

23.81 

53.26 

7.1 

37.42 

66.87 

7.1 

12.91 

8.21 

7.1 

16.99 

16.78 

8.1 

22.49 

31.48 

8.1 

23.67 

53.05 

8.1 

37.36 

66.66 

8.1 

12.86 

8.02 

8.1 

16.89 

16.50 

9.0 

22.37 

31.11 

9.1 

23.53 

52.83 

9.1 

37.30 

66.24 

9.1 

12.77 

7.83 

9.1 

16.78 

16.23 

10.0 

22.31 

30.76 

10.1 

23.38 

52.60 

10.1 

37.25 

65.92 

10.1 

12.69 

7.63 

10.1 

16.68 

15.96 

11.0 

22.31 

30.42 

11.1 

23.21 

52.38 

11.1 

37.21 

65.60 

11.1 

12.61 

7.42 

11.1 

16.69 

15.68 

12.0 

22.35 

30.08 

12.1 

23.04 

52.16 

12.1 

37.20 

65.30 

12.1 

12.52 

7.22 

12.1 

16.61 

15.40 

13.0 

22.41 

29.75 

13.1 

22.88 

51.91 

13.1 

37.17 

65.00 

13.1 

12.43 

7.00 

13.1 

16.45 

15.12 

14.0 

22.48 

29.44 

14.1 

22.72 

51.64 

14.1 

37.13 

64.71 

14.1 

12.36 

6.74 

14.1 

16.37 

14.84 

15.0 

22.54 

29.13 

15.1 

22.57 

51.36 

15.1 

37.10 

64.44 

15.1 

12.27 

6.47 

16.1 

16.29 

14.60 

16.0 

22.55 

28.83 

16.1 

22.43    51.07 

16.1 

37.08 

64.17 

16.1 

12.19 

6.20 

16.1 

16.21 

14.36 

17.0 

22.51 

28.52 

17.1 

22.30    50.77 

17.1 

37.03 

63.90 

17.1 

12.11 

6.91 

17.1 

16.13 

14.11 

18.0 

22.46 

28.19 

18.1 

22.20 

50.47 

18.1 

36.98 

63.62 

18.1 

12.06 

6.63 

18.1 

16.06 

13.85 

19.0 

22.39 

27.85 

19.1 

22.11 

50.18 

19.1 

36.93 

63.32 

19.1 

11.99 

6.38 

19.1 

16.94 

13.57 

20.0 

22.34 

27.49 

20.1 

22.03 

49.93 

20.1 

36.88 

62.98 

20.1 

11.95 

6.13 

20.1 

15.83 

13.29 

21.0 

22.35 

27.12 

21.1 

21.94 

49.69 

21.1 

36.85 

62.64 

21.1 

11.90 

4.88 

21.1 

16.73 

12.98 

22.0 

22.46 

26.74 

22.0 

21.85 

49.45 

22.1 

36.81 

62.27 

22.1 

11.86 

4.66 

22.1 

16.65 

12.65 

23.0 

22.66 

26.34 

23.0    21.76' 49.23  1 

23.1    36.80 

61.91 

23.1 

11.80 

4.44 

23.1 

16.59 

12.30 

24.0 

22.94 

25.95 

24.0  1  21.65 

t 

48.99 

24.1  i  36.80 

61.55 

24.1 

11.74 

4.21 

24.1 

15.53 

11.95 

25.0 

23.27 

25.60 

25.0    21.52 

48.72 

25.1  '  36.81 

61.21 

26.1 

11.68 

3.94 

25.1 

15.48 

11.62 

26.0 

23.62 

25.26 

26.0    21.40    48.44 

26.0    36.82 

60.88 

26.1 

11.62 

3.67 

26.1 

16.45 

11.30 

27.0 

23.96 

24.94 

27.0    21.29;  48.13 

27.0    36.83 

60.56 

27.1 

11.56 

3.39 

27.1 

15.41 

11.00 

27.9 

24.24 

24.64 

28.0 

21.19 

47.81 

28.0  1  36.83 

1 

60.26 

28.1 

11.49 

3.08 

28.1 

15.37 

10.71 

28.9 

24.47 

24.33 

29.0 

21.13 

47.48 

29.0  1  36.83 

59.96 

29.0 

11.44 

2.76 

29.1 

15.32 

10.4S 

29.9 

24.66 

24.01 

30.0 

21.06    47.16  1 

30.0    36.81 

59.67 

30.0 

11.39 

2.42 

30.1 

16.26 

10.14 

30.9 

24.81 

23.67 

31.0 

21.01 

46.83 

31.0 

36.79 

59.36 

31.0 

11.36 

2.11 

31.1 

15.20 

9.86 

31.9 

24.98 

23.33 

32.0 

20.97 

46.51 

32.0 

36.77 

59.03 

32.0 

11.32 

1.82 

32.1 

15.18 

9.54 

50.92      +50.91 

12.33     -12.29 

6.91       +6.84 

6.11 

6.03 

8.17       +8.11 

gh    17a  47-.546 

&^     8«  41V594 

9»»  25»  39V275 

9^  86«  1 

9V026 

•  10>»  21«  19«.949 

+88<» 

52'    3 

7".80  1 

-85** 

20'    2 

6".78  1 

+81^ 

41'    1 

0".13 

-80*» 

34'    3 

19".26 

+82^ 

58'    ] 

l7".67 
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ifOotantls. 
liag.6.S 

Bzadley  1678. 
Mag.  6.3 

iOotantts. 
Mag.  5.4 

88H.OaiMlqp.M9. 
Mag.  5.3 

icOotaatia. 

Mag.  5.6 

WadL 
Mom 

Right 
Aseen- 

Decll- 
natioii. 

WwAl 
Mean 
TUne. 

Right 

Afloeo- 

sloo. 

DecU- 
natioD. 

V^aah. 
Ifean 
Time. 

Right 

AaooD- 

Bion. 

DecU- 
natioa. 

Wash. 
Mean 
Time. 

Right 

Aaeen- 

sioo. 

Decll- 
natlon. 

V^ash. 
Mean 
Time. 

Ri^t 

Asoen- 

siaa. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•    t 

h  m 

•    t 

h  m 

•    / 

h  m 

•    t 

July 

10  59 

-84  9 

July 

1213 

+88  8 
If 

July 

12  46 

-8441 

July 

12  48 

+8351 

July 

13  27 

-8522 

1.2 

51.95 

64.87 

1.2 

76.36 

60.62 

1.3 

28.15 

36.82 

1.3 

29.67 

16.76 

1.3 

47.97 

52.58 

2.2 

51.76 

64.74 

2.2 

75.77 

60.56 

2.3 

27.93 

36.86 

2.3 

29.48 

16.74 

2.3 

47.72 

52.69 

8.2 

51.56 

64.62 

3.2 

75.13 

60.50 

3.3 

27.72 

36.88 

3.3 

29.30 

16.72 

3.3 

47.48 

52.77 

4.2 

51.38 

64.50 

4.2 

74.47 

60.41 

4.2 

27.52 

36.89 

4.3 

29.09 

16.71 

4.3 

47.24 

52.83 

5.2 

51.22 

64.37 

5.2 

73.78 

60.33 

5.2 

27.31 

36.90 

5.2 

28.89 

16.67 

5.3 

47.02 

52.89 

6.2 

51.07 

64.27 

6.2 

73.09 

60.23 

6.2 

27.13 

36.90 

6.2 

28.68 

16.64 

6.3 

46.82 

52.95 

7.2 

50.91 

64.17 

7.2 

72.39 

60.10 

7.2 

26.94 

36.92 

7.2 

28.46 

16.58 

7.3 

46.61 

53.00 

8.2 

50.74 

64.06 

8.2 

71.70 

59.96 

8.2 

26.75 

36.95 

8.2 

28.25 

16.51 

8.3 

46.40 

53.09 

9.2 

50.57 

63.96 

9.2 

71.04 

59.81 

9.2 

26.57 

36.98 

9.2 

28.05 

16.42 

9.3 

46.20 

53.17 

10.2 

50.41 

63.87 

10.2 

70.41 

59.65 

10.2 

26.37 

37.02 

10.2 

27.85 

16.81 

10.3 

45.98 

53.25 

11.2 

50.28 

63.76 

11.2 

69.79 

59.48 

11.2 

26.17 

37.05 

11.2 

27.66 

16.20 

11.3 

45.76 

53.34 

12.2 

50.05 

63.65 

12.2 

69.20 

59.31 

12.2 

25.97 

37.08 

12.2 

27.48 

16.09 

12.3 

45.58 

53.43 

18.2 

49.87 

63.52 

13.2 

68.63 

59.13 

13.2 

25.74 

37.10 

13.2 

27.81 

15.96 

13.3 

45.28 

53.50 

14.1 

49.68 

63.39 

14.2 

68.12 

58.95 

14.2 

25.51 

37.10 

14.2 

27.14 

15.83 

14.3 

45.01 

53.56 

15.1 

49.49 

63.21 

16.2 

67.60 

58.79 

15.2 

25.28 

37.09 

15.2 

26.97 

15.71 

15.2 

44.75 

53.61 

16.1 

49.31 

63.03 

16.2 

67.05 

58.64 

16.2 

25.04 

37.05 

16.2 

26.80 

15.61 

16.2 

44.47 

53.62 

17.1 

49.13 

62.84 

17.2 

66.51 

58.49 

17.2 

24.81 

37.01 

17.2 

26.63 

15.51 

17.2 

44.22 

53.63 

18.1 

48.98 

62.65 

18.2 

65.89 

58.33 

18.2 

24.61 

36.93 

18.2 

26.43 

15.41 

18.2 

43.97 

53.63 

ig.i 

48.83 

62.45 

19.2 

65.26 

58.16 

19.2 

24.41 

36.86 

19.2 

26.23 

15.32 

19.2 

43.73 

53.62 

90.1 

48.70 

62.27 

20.2 

64.60 

57.99 

20.2 

24.21 

36.80 

20.2 

26.03 

15.20 

20.2 

43.51 

53.61 

81.1 

48.57 

62.11 

21.2 

63.94 

57.80 

21.2 

24.04 

36.74 

21.2 

25.82 

15.07 

21.2 

43.31 

53.61 

22.1 

48.45 

61.96 

22.2 

63.29 

57.57 

22.2 

23.87 

36.70 

22.2 

25.61 

14.90 

22.2 

43.11 

53.62 

23.1 

48.31 

61.81 

23.2 

62.68 

57.33 

23.2 

23.70 

36.67 

23.2 

25.42 

14.72 

23.2 

42.91 

53.65 

84.1 

48.17 

61.67 

24.2 

62.12 

57.08 

24.2 

23.52 

36.66 

24.2 

25.24 

14.52 

24.2 

42.69 

53.68 

25.1 

48.01 

61.50 

25.2 

61.61 

56.83 

25.2 

23.31 

36.63 

25.2 

25.08 

14.31 

25.2 

42.45 

53.69 

26.1 

47.84 

61.32 

26.2 

61.14 

56.58 

26.2 

23.09 

36.58 

26.2 

24.93 

14.10 

26.2 

42.21 

53.71 

27.1 

47.67 

61.12 

27.2 

60.68 

56.34 

27.2 

22.86 

36.53 

27.2 

24.77 

13.91 

27.2 

41.94 

53.70 

28.1 

47.51 

60.89 

28.2 

60.22 

56.12 

28.2 

22.63 

36.43 

28.2 

24.61 

18.73 

28.2 

41.66 

53.67 

20.1 

47.37 

60.65 

29.2 

59.75 

55.90 

29.2 

22.40 

36.32 

29.2 

24.45 

13.56 

29.2 

41.39 

53.62 

80.1 

47.22 

60.38 

30.2 

59.24 

55.70 

30.2 

22.19 

36.19 

30.2 

24.28 

13.41 

80.2 

41.12 

53.55 

81.1 

47.09 

60.13 

31.2 

58.72 

55.49 

31.2 

21.99 

36.05 

31.2 

24.11 

13.26 

31.2 

40.88 

53.46 

82.1    46.98 

59.89 

32.1 

58.16 

55.28 

32.2 

21.80 

35.90 

38.2 

23.93 

13.08 

32.2 

40.65 

53.38 

9.84        -9.79 

30.97     +30.95 

10.81     -10.77 

9.34       +9.29 

12.42     -1 

2.38 

10»»    59"  54».546 

11^  14-  29-.190 

12»»  46-  19-.119 

12»»  48»  31-.308 

13>'  27-  a 

^2-.891 

-84° 

9'    2 

«".83 

+88* 

8'    6 

6'M9  1 

-84° 

41' 

1".57  1 

+83° 

51'    1 

[1".80 

-86° 

22'    1 

.9".48 
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CIRCUMPOLAK  STARS. 


FOB 

.  THE 

UPPER  TRANSIT  AT  WASHINGTON. 

5  Vnm  Minoils. 

X  Oetantis. 

X  Vnm  XinorlB. 

<rOeta]iti8. 

76  Dimoomls. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

WadL 
Itea 

Rliitt 
Sinn. 

Deelft. 

Mmh 

Time. 

Right 

AjOCOr 

skm. 

DeoU- 
nBtkn. 

Wash. 

MiMn 
Tfmo. 

Rlgbt 

SiCQ. 

Deell- 
natkn. 

WtOL 

Mean 
Time. 

Right 

Aaooi- 

skm. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aflcen- 

skxn. 

DecU- 
natioii. 

That. 

h  m 

•     / 

h  m 

•    t 

h  m 

•    1 

h  m 

•   / 

h  m 

•    t 

July 

17  58 

•f8636 

July 

18    8 

-8739 

July 

19    0 

+89  1 

0  f 

July 

19  33 

-8912 
It 

July 

20  48 

+8214 

1.5 

29.17 

58.90 

1.5 

25.41 

47.95 

1.6 

39.96 

19.31 

1.5 

34.42 

57.48 

1.6 

38.68 

0.28 

2.5 

29.07 

59.21 

2.5 

25.40 

48.27 

2.6 

39.91 

19.63 

2.5 

•iW.lW 

57.78 

2.6 

38.74 

0.57 

3.5 

28.96 

59.53 

3.5 

25.37 

48.56 

3.5 

39.87 

19.96 

3.5 

35.37 

58.07 

3.6 

38.83 

0.88 

4.5 

28.85 

59.85 

4.5 

25.34 

48.85 

4.6 

39.83 

20.80 

4.5 

35.78 

58.34 

4.6 

38.89 

1.21 

5.5 

28.72 

60.18 

6.5 

25.31 

49.12 

5.5 

39.74 

20.67 

5.5 

36.18 

58.59 

5.6 

38.97 

1.54 

6.5 

28.58 

60.53 

6.6 

25.29 

49.39 

6.5 

39.58 

21.03 

6.5 

36.58 

58.84 

6.6 

39.05 

1.90 

7.5 

28.41 

60.87 

7.5 

25.28 

49.66 

7.5 

39.38 

21.38 

7.5 

37.02 

59.09 

7.6 

39.11 

2.26 

8.5 

28.23 

61.20 

8.5 

25.27 

49.94 

8.5 

39.11 

21.74 

8.5 

37.48 

59.35 

8.6 

39.17 

2.62 

9.5 

28.05 

61.52 

9.5 

25.28 

50.22 

9.6 

38.77 

22.08 

9.5 

37.98 

59.62 

9.6 

39.22 

2.99 

10.4 

27.85 

61.83 

10.5 

25.29 

50.51 

10.6 

38.39 

22.42 

10.5 

38.50 

59.89 

10.6 

39.27 

8.35 

11.4 

27.65 

62.12 

11.5 

25.30 

50.82 

11.5 

37.95 

22.76 

11.5 

39.03 

60.20 

11.6 

39.30 

3.71 

12.4 

27.43 

62.42 

12.5 

25.29 

51.13 

12.5 

37.48 

23.08 

12.5 

39.55 

60.52 

12.6 

39.33 

4.06 

13.4 

27.21 

62.69 

13.4 

25.25 

51.46 

13.6 

37.02 

23.37 

13.5 

40.03 

60.85 

13.6 

39.36 

4.40 

14.4 

27.01 

62.93 

14.4 

25.20 

51.79 

14.5 

36.58 

23.67 

14.6 

40.42 

61.17 

14.6 

39.39 

4.74 

15.4 

26.82 

63.19 

16.4 

25.10 

52.11 

15.5 

36.16 

23.96 

15.5 

40.73 

61.49 

15.6 

39.40 

5.06 

16.4 

26.63 

63.45 

16.4 

24.97 

52.43 

16.5 

35.78 

24.25 

16.5 

40.91 

61.79 

16.6 

39.43 

5.38 

17.4 

26.44 

63.72 

17.4 

24.80 

52.71 

17.5 

35.43 

24.56 

17.5 

41.00 

62.10 

17.5 

39.46 

5.71 

18.4 

26.24 

64.01 

18.4 

24.63 

52.98 

18.5 

35.08 

24.88 

18.5 

41.02 

62.39 

18.5 

39.50 

6.05 

19.4 

26.04 

64.32 

19.4 

24.47 

53.24 

19.5 

34.70 

25.21 

19.5 

41.02 

62.68 

19.5 

39.55 

6.42 

20.4 

25.82 

64.64 

20.4 

24.32 

53.48 

20.5 

34.26 

25.58 

20.5 

41.04 

62.95 

20.5 

39.59 

6.79 

21 A 

25.57 

64.96 

21.4 

24.21 

53.73 

21.5 

33.72 

25.95 

21.5 

41.11 

63.21 

21.5 

39.61 

7.17 

22A 

25.30 

65.28 

22.4 

24.11 

53.97 

22.5 

33.09 

26.31 

22.5 

41.28 

63.47 

22.5 

39.62 

7.59 

23.4 

25.01 

65.56 

23.4 

24.03 

54.24 

23.5 

32.37 

26.65 

23.5 

41.51 

63.74 

23.5 

39.63 

7.99 

24.4 

24.71 

65.81 

24.4 

23.95 

54.53 

24.5 

31.59 

26.98 

24.5 

41.76 

64.02 

24.5 

39.63 

8.38 

25.4 

24.41 

66.05 

25.4 

23.85 

54.82 

25.5 

30.81 

27.27 

25.5 

41.99 

64.34 

25.5 

39.63 

8.75 

26.4 

24.12 

66.27 

26.4 

23.71 

55.12 

26.4 

30.05 

27.55 

26.5 

42.14 

64.67 

26.5 

39.62 

9.09 

27.4 

23.84 

66.47 

27.4 

23.53 

55.42 

27.4 

29.33 

27.81 

27.5 

42.18 

65.00 

27.5 

39.60 

9.44 

28.4 

23.59 

66.69 

28.4 

23.30 

55.72 

28.4 

28.66 

28.07 

28.5 

42.10 

65.34 

28.5 

39.59 

9.76 

29.4 

23.34 

66.92 

29.4 

23.06 

56.00 

29.4 

28.03 

28.34 

29.5 

41.90 

65.67 

29.5 

39.59 

10.09 

ao.4 

23.07 

67.16 

30.4 

22.78 

56.28 

30.4 

27.42 

28.64 

30.5 

41.61 

65.98 

30.5 

39.59 

10.43 

S1.4 

22.81 

67.43 

31.4 

22.50 

56.52 

31.4 

26.82 

28.95 

31.5 

41.25 

66.28 

31.5 

39.59 

10.77 

S2.4 

22.55 

67.69 

32.4 

22.22 

56.76 

32.4    26.19 

29.26 

32.5 

40.88 

66.57 

32.5 

39.59 

11.14 

16.95       +16.92 

24.54      -24.52 

58.67     +58.66 

73.18      -73.18 

7.40       + 

7.33 

yjh    58*   22«.311 

Igh     7m  23^343 

l^     0»  15- .079 

19*^  30«  50«.769 

20^  48«  3 

2M46 

+86° 

36'     5 

1".04  1 

-87*' 

39'    5 

0".89  1 

+89*» 

1'    1 

2".80  1 

-89« 

13'    1 

3".35  1 

+82° 

\V    5i 
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X  Octantii. 

0  Ootantii. 

89  H.  Cej^hei. 

Y^Oelttitia. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Right 

Ascen- 

sicm. 

DeclS- 
naticn. 

Wash. 
Mean 
Time. 

Right 

ASOCD" 

sion. 

Decli- 
natinn. 

Wash. 
Mean 
Time. 

Right 

Aaocn- 

sion. 

BeclS- 
nation. 

Wash. 
Mean 

TtDM. 

Rig^t 
AaocD- 

Bkn. 

Dedf- 
nation. 

Wash. 
Mmd 

Time. 

AsocO" 
■loo. 

Bern. 

natioa. 

h  m 

•    / 

h  m 

•    1 

h  m 

•     i 

h  m 

•    t 

h  m 

•  * 

July 

2138 

-83  5 

it 

July 

22  16 

-8622 

July 

22  37 

-8147 

July 

23  27 

+8651 

if 

July 

.23  47 

-8227 

1.6 

52.01 

3.49 

1.7 

50.93 

17.22 

1.7 

59.38 

50.01 

1.7 

66.16 

36.02 

1.7 

26.85 

99 

31.82 

2.6 

52.15 

3.69 

2.6 

51.23 

17.37 

2.7 

59.53 

50.12 

2.7 

66.50 

36.16 

2.7 

26.52 

31.S6 

3.6 

52.28 

3.88 

3.6 

51.51 

17.63 

3.7 

69.66 

50.22 

3.7 

66.87 

36.31 

3.7 

26.66 

31.90 

4.6 

52.41 

4.06 

4.6 

51.77 

17.67 

4.7 

59.78 

50.32 

4.7 

67.26 

36.46 

4.7 

26.82 

31.» 

5.6 

52.53 

4.23 

5.6 

52.01 

17.82 

6.7 

59.91 

50.43 

6.7 

67.63 

36.64 

6.7 

26.96 

31.97 

6.6 

52.65 

4.40 

6.6 

52.27 

17.96 

6.7 

60.03 

50.64 

6.7 

68.02 

36.82 

6.7 

27.10 

32.00 

7.6 

52.77 

4.56 

7.6 

52.63 

18.09 

7.7 

60.15 

60.64 

7.7 

68.41 ;  37.02 1 

7.7 

27.25 

32.QS 

8.6 

52.90 

4.72 

8.6 

52.80 

18.22 

8.6 

60.28 

50.73 

8.7 

68.78 

37.26 

8.7 

27.40 

32i>l 

9.6 

53.04 

4.88 

9.6 

53.07 

18.35 

9.6 

60.42 

50.82 

9.7 

59.14 

37.48 

9.7  ,  27.57 

32.0S 

10.6 

53.18 

5.04 

10.6 

53.36 

18.48 

10,6 

60.56 

50.91 

10.7 

59.48  j  37.71 

10.7 

27.73 

32.06 

11.6 

53.32 

5.21 

11.6 

53.65 

18.62 

11.6 

60.70 

51.01 

11.7 

69.81 

37.96 

11.7 

27.90 

Z2M 

12.6 

53.47 

5.39 

12.6 

53.95 

18.76 

12.6 

60.86 

51.14 

12.7 

60.12 

38.19 

12.7 

28.07 

32.10 

13.G 

53.62 

5.59 

13.6 

54.25 

18.93 

13.6 

61.00 

51.26 

13.7 

60.41   38.43 

13.7  :  28.25 

32.13 

14.G 

53.77 

5.82 

14.6 

54.54 

19.11 

14.6 

61.14 

51.40 

14.7 

60.68 

38.66 

14.7    28.43 

32.U 

15.6 

53.90 

6.04 

15.6 

54.83 

19.31 

15.6 

61.28 

51.58 

15.7 

60.96 

38.87 

16.7  ,  28.59 

32.27 

1G.6 

54.01 

6.28 

16.6 

55.10 

19.54 

16.6 

61.41 

51.76 

16.7 

61.26   39.09 

1 

16.7  !  28.76 

1 

32.35 

17.6 

54.11 

6.53 

17.6 

55.33 

19.77 

17.6 

61.53 

51.95 

17.7 

61.56  i  39.30 

17.7  ,  28.90 

32.46 

18.6 

54.21 

6.77 

18.6 

55.53 

19.97 

18.6 

61.63 

52.14 

18.7 

61.88    39.61 

18.7    29.05 

32.58 

19.6 

54.30 

7.00 

19.6 

55.73 

20.17 

19.6 

61.73 

52.32 

19.7 

62.21 

39.74 

19.7 

29.18 

32.61 

20.6 

54.39 

7.20 

20.6 

55.92 

20.36 

20.6 

61.83 

52.47 

20.6 

62.56    39.98 

20.7 

29.31 

32.79 

21.6 

54.47 

7.40 

21.G 

56.13 

20.54 

21.6 

61.93 

52.62 

21.6 

62.91    40.25 

21.7    29.44 

32.88 

22.6 

54.57 

7.59 

22.6 

56.35 

20.71 

22.6 

(i2.03 

52.77 

22.6 

63.25  1  40.54 

22.7 

29.58 

32.96 

23.6 

54.68 

7.77 

23.G 

56.59 

20.87 

23.6 

62.16 

52.91 

23.6 

63.55    40.86 

23.7 

29.72 

33.01 

24.6 

54.81 

7.97 

24.6 

56.83 

21.06 

24.6 

62.29 

53.05 

24.6 

63.82    41.17 

24.7  :  29.88 

33.08 

25.0 

54.93 

8.20 

25.G 

57.08 

21.26 

25.6 

62.42 

53.22 

25.6 

64.06  ,  41.48 

25.6    30.05 

33.17 

26.6 

55.04 

8.46 

2G.6 

57.34 

21.49 

26.6 

62.55 

53.40 

26.6 

64.30    41.79 

26.6 

30.22 

33.27 

27.6 

55.15 

8.72 

27.0 

57.59 

21.73 

27.6 

62.68 

53.61 

27.6 

64.52 

42.08 

27.6 

30.37 

33.38 

28.6 

55.25 

9.00 

28.6 

57.82 

21.99 

28.6 

62.78 

53.84 

28.6    64.73 

42.36 

28.6 

3P.52 

33.58 

29.5 

55.33 

9.29 

29.6 

58.01 

22.26 

29.6 

62.88 

54.08 

29.6 

64.97    42.62 

29.6    30.67 

33.71 

30.5 

55.39 

9.58 

30.6 

58.19 

22.54 

30.6 

62.97 

54.33 

30.6 

65.23    42.89 

30.6 

30.81 

33.80 

31.5 

55.45 

9.86 

31.6 

58.34 

22.80 

31.6 

63.0G 

54.58 

31.6 

65.49 

43.16 

31.6 

30.93 

34.08 

32.5 

55.50 

10.13 

32.6 

58.48 

23.06 

32.6 

63.13 

54.81 

32.6 

65.77 

43.43 

32.6 

31.05 

34.27 

8.31 

8.24 

15.80      -15.77 

7.01       -6.94 

18.26     +18.23 

7.62        -7.55 

21^   38»   3 

8V548 

22»»   16»  33V212 

22»»  37«  51».624 

23»»  27»  43«.571 

23h  47a  23'.637 

-SS*' 

5'    3 

4".33 

-86** 

22'    5 

0".92  1 

-81** 

48'    2 

4".80  1 

+86® 

51'    3 

8".62  1 

-82** 

28'      1 

S".42 
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48  H.  C^liei. 
Mag.  4.5 

a  TJrsse  Minoxls. 
(Polaris.) 
Mag.  2.1 

4  G.  Octantls. 
Mag.  5.6 

QxoomtNddge  750. 
Mag.  6.7 

Oroombxldge  944. 

Mag.  6.4 

Wftdu 
Mean 
Ttane. 

Ascen. 
skn. 

Decli- 
natkm. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
TlnM. 

Right 

Asoen- 

slon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rlj^it 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decll- 
nation. 

h  m 

•   / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    f 

^ug. 

0  57 

+8549 

Aug. 

132 

+8852 

Aug. 

141 

-8510 

Aug. 

410 

+8520 

Aug. 

535 

+85  9 

0.7 

42.20 

22.49 

0.7 

7.59 

16.22 

0.7 

51.02 

10.93 

0.8 

48.15 

15.95 

0.9 

56.02 

19.08 

1.7 

42.49 

22.66 

1.7 

8.71 

16.34 

1.7 

51.26 

11.00 

1.8 

48.42 

15.84 

1.9 

56.23 

18.86 

2.7 

42.79 

22.85 

2.7 

9.88 

16.48 

2.7 

51.48 

11.06 

2.8 

48.71 

15.72 

2.9 

56.46 

18.63 

3.7 

43.09 

23.05 

3.7 

11.05 

16.63 

3.7 

51.71 

11.12 

3.8 

49.03 

15.62 

3.9 

56.71 

18.41 

4.7 

43.39 

23.27 

4.7 

12.22 

16.80 

4.7 

51.93 

11.17 

4.8 

49.34 

15.54 

4.9 

56.96 

18.21 

6.7 

43.68 

23.50 

5.7 

13.38 

16.98 

5.7 

52.15 

11.21 

5.8 

49.66 

15.48 

5.9 

57.23 

18.02 

6.7 

43.96 

23.75 

6.7 

14.5*1 

17.18 

6.7 

52.38 

11.25 

6.8 

49.98 

15.42 

6.9 

57.50 

17.84 

7.7 

44.24 

24.01 

7.7 

15.59 

17.41 

7.7 

52.62 

11.28 

7.8 

50.30 

15.39 

7.9 

57.78 

17.68 

8.7 

44.48 

24.27 

8.7 

16.62 

17.63 

8.7 

52.87 

11.31 

8.8 

50.61 

15.38 

8.9 

58.06 

17.53 

9.7 

44.73 

24.54 

9.7 

17.61 

17.83 

9.7 

53.12 

11.35 

9.8 

50.92 

15.37 

9.8 

58.34 

17.38 

10.7 

44.96 

24.81 

10.7 

18.55 

18.04 

10.7 

53.38 

11.40 

10.8 

51.21 

15.36 

10.8 

58.59 

17.26 

11,7 

45.18 

25.06 

11.7 

19.45 

18.25 

11.7 

53.65 

11.48 

11.8 

51.50 

15.36 

11.8 

58.84 

17.14 

12.6 

45.40 

25.30 

12.7 

20.35 

18.45 

12.7 

53.89 

11.58 

12.8 

51.77 

15.36 

12.8 

59.08 

17.01 

13.6 

45.62 

25.53 

13.7 

21.27 

18.63 

13.7 

54.14 

11.70 

13.8 

52.04 

15.32 

13.8 

59.32 

16.87 

14.6 

45.85 

25.76 

14.7 

22.25 

18.82 

14.7 

54.37 

11.83 

14.8 

52.32 

15.29 

14.8 

59.56 

16.71 

15.6 

46.10 

25.99 

16.7 

23.29 

19.00 

15.7 

54.59 

11.96 

15.8 

52.61 

15.25 

15.8 

59.81 

16.53 

16.6 

46.37 

26.23 

16.7 

24.39 

19.22 

16.7 

54.79 

12.10 

16.8 

52.93 

15.21 

16.8 

60.08 

16.36 

17.6 

46.65 

26.51 

17.7 

25.51 

19.44 

17.7 

54.99 

12.23 

17.8 

53.26 

15.17 

17.8 

60.36 

16.18 

18.6 

46.93 

26.80 

18.7 

26.63 

19.66 

18.7 

55.18 

12.33 

18.8 

53.59 

15.16 

18.8 

60.66 

16.03 

19.6 

47.20 

27.11 

19.7 

27.72 

19.92 

19.7 

55.37 

12.44 

19.8 

53.96 

15.17 

19.8 

60.98 

15.89 

20.6 

47.45 

27.44 

20.7 

28.73 

20.20 

20.7 

55.59 

12.54 

20.8 

54.30 

15.21 

20.8 

61.30 

15.79 

21.6 

47.64 

27.76 

21.6 

29.68 

20.48 

21.7 

55.82 

12.63 

21.8 

54.63 

15.26 

21.8 

61.61 

15.71 

22.6 

47.84 

28.09 

22.6 

30.54 

20.76 

22.7 

56.06 

12.73 

22.8 

54.95 

15.32 

22.8 

61.89 

15.63 

23.6 

48.04 

28.40 

23.6 

31.34 

21.04 

23.6 

56.29 

12.86 

23.8 

55.24 

15.39 

23.8 

62.20 

15.57 

24.6 

48.22 

28.70 

24.6 

32.13 

21.30 

24.6 

56.53 

13.01 

24.8 

55.53 

15.45 

24.8 

62.48 

15.49 

25.6 

48.39 

28.99 

25.6 

32.92 

21.55 

25.6 

56.77 

13.19 

25.7 

55.81 

15.50 

25.8 

62.74 

15.41 

26.6 

48.58 

29.27 

26.6 

33.74 

21.79 

26.6 

56.99 

13.38 

26.7 

56.08 

15.51 

26.8 

63.00 

15.32 

27.6 

48.77 

29.54 

27.6 

34.60 

22.03 

27.6 

57.19 

13.59 

27.7 

56.87 

15.53 

27.8 

63.26 

15.22 

28.6 

48.98 

29.82 

28.6 

35.51 

22.27 

28.6 

57.38 

13.79 

28.7 

* 

56.67 

15.56 

28.8 

63.52 

15.11 

29.6 

49.20 

30.11 

29.6 

36.44 

22.52 

29.6 

57.56 

14.01 

29.7 

56.98 

15.59 

29.8 

63.78 

15.00 

80.6 

49.43 

30.42 

30.6 

37.37 

22.79 

30.6 

57.74 

14.23 

30.7 

57.29 

15.61 

30.8 

64.10 

14.88 

31.6 

49.64 

30.73 

31.6 

38.31 

23.05 

31.6 

57.91 

14.42 

31.7 

57.62 

15.64 

31.8 

64.40 

14.77 

13.73      +13.70 

50.80     +50.79 

11.88     -11.83 

12.30     +12.26 

11.84     +11.80 

Qb    57m  24-.633 

in  3ia  11..709 

Ih  4im  54..846 

4^  10-  37-.831 

5^  35»  50-.330 

+85** 

49'    2 

54".14 

+88** 

52'    2 

0".55  1 

-85° 

10'    4 

5".22 

+85° 

20'    2 

I8".88 

+85° 

9'    3 

^4".51 
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81  O.  Menss. 
Mag.  6.2 

J'MenuB. 
Mag.  5.6 

61  H.  Cephei. 
Mag.  5.3 

85  H.  Camelop. 
Mag.  5.1 

7  0.  Oetantis. 
Mag.  6.4 

Wash. 
Mpad 
Time. 

night 

Ascen- 

BiOD. 

DeoU- 
oatkm. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sioii. 

DeoU- 
natioiu 

Waah. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
naticm. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

SiflD. 

DecU- 
nation. 

Wash. 
Mean 
Tfma. 

Rigitt 
aioo. 

DeeU- 
nation. 

h  m 

•    t 

h  m 

•   / 

h  m 

•    1 

h  m 

•   « 

h  m 

•  # 

Aug. 

5  45 

-8449 

00 

Aug. 

6  46 

-8043 

00 

Aug. 

7    3 

+8710 

0  0 

Aug. 

714 

+8233 

Aug. 

7  14 

-8664 

00 

0.9 

29.31 

34.64 

0.9 

37.08 

45.38 

0.9 

1.79 

27.93 

0.9 

8.99 

WW 

61.97 

0.9 

60.71 

23.79 

1.9 

29.47 

34.40 

1.9 

37.14 

45.11 

1.9 

2.01 

27.62 

1.9 

9.07 

61.65 

1.9 

60.84 

23.51 

2.9 

29.62 

34.18 

2.9 

37.19 

44.85 

2.9 

2.25 

27.31 

2.9 

9.16 

61.34 

2.9 

50.97 

23.24 

3.9 

29.76 

33.96 

3.9 

37.26 

44.58 

3.9 

2.53 

26.99 

3.9 

9.25 

61.03 

3.9 

60.10 

22.08 

4.9 

29.90 

33.76 

4.9 

37.31 

44.32 

4.9 

2.82 

26.68 

4.9 

9.36 

60.72 

4.9 

60.20 

22.72 

5.9 

30.04 

33.54 

5.9 

37.37 

44.05 

5.9 

3.13 

26.37 

5.9 

9,49 

60.41 

5.9 

60.31 

22.45 

6.9 

30.18 

33.31 

6.9 

37.42 

43.77 

6.9 

3.46 

26.08 

6.9 

9.61 

60.12 

6.9 

60.42 

22.18 

7.9 

30.32 

33.08 

7.9 

37.48 

43.49 

7.9 

3.81 

25.79 

7.9 

9.75 

59.84 

7.9 

60.62 

21.80 

8.9 

30.47 

32.83 

8.9 

37.55 

43.20 

8.9 

4.17 

25.52 

8.9 

9.86 

59.57 

8.9 

60.63 

21.60 

9.9 

30.62 

32.58 

9.9 

37.61 

42.90 

9.9 

4.53 

25.28 

9.9 

10.02 

59.33 

9.9 

60.76 

21.29 

10.9 

30.80 

32.33 

10.9 

37.67 

42.60 

10.9 

4.87 

25.05 

10.9 

10.15 

59.08 

10.9 

60.80 

20.07 

11.9 

30.98 

32.07 

11.9 

37.76 

42.30 

11.9 

5.20 

24.81 

11.9 

10.27 

58.85 

11.9 

61.05 

20.66 

12.8 

31.16 

31.83 

12.9 

37.83 

42.01 

12.9 

5.51 

24.57 

12.9 

10.38 

58.62 

12.9 

61.24 

20.34 

13.8 

31.35 

31.62 

13.9 

37.91 

41.73 

13.9 

5.80 

24.33 

13.9 

10.49 

58.37 

13.9 

61.43 

20.06 

14.8 

31.55 

31.43 

ltl.9 

38.00 

41.48 

14.9 

6.10 

24.07 

14.9 

10.59 

58.11 

14.9 

61.66 

10.78 

15.8 

31.75 

31.27 

15.9 

38.09 

41.24 

15.9 

6.41 

23.79 

15.9 

10.70 

57.82 

15.9 

61.90 

10.54 

16.8 

31.94 

31.12 

16.9 

38.18 

41.02 

16.9 

6.73 

23.51 

16.9 

10.83 

57.54 

16.9 

62.12 

10.31 

17.8 

32.12 

30.99 

17.9 

38.27 

40.82 

17.9 

7.10 

23.22 

17.9 

10.97 

57.25 

17.9 

62.31 

10.10 

18.8 

32.28 

30.83 

18.9 

38.35 

40.62 

18.9 

7.50 

22.93 

18.9 

11.12 

56.94 

18.9 

62.51 

18.80 

19.8 

32.45 

30.66 

19.9 

38.43 

40.40 

19.9 

7.92 

22.66 

19.9 

11.29 

56.66 

19.9 

62.69 

18.66 

20.8 

32.63 

30.49 

20.9 

38.51 

40.17 

20.9 

8.37 

22.42 

20.9 

11.46 

56.41 

20.9 

62.86 

18.41 

21.8 

32.81 

30.31 

21.9 

38.59 

39.93 

21.9 

8.82 

22.18 

21.9 

11.63 

56.17 

21.9 

63.04 

18.14 

22.8 

32.99 

30.10 

22.9 

38.68 

39.67 

22.9 

9.25 

21.97 

22.9 

11.80 

55.96 

22.9 

63.24 

17.88 

23.8 

33.19 

29.90 

23.9 

38.76 

39.40 

23.9 

9.66 

21.78 

23.9 

11.95 

55.77 

23.9 

63.46 

17.68 

24.8 

33.41 

29.70 

24.9 

38.86 

39.15 

24.9 

10.04 

21.59 

24.9 

12.09 

55.57 

24.9 

63.70 

17.31 

25.8 

33.64 

29.54 

25.9 

38.97 

38.91 

25.9 

10.41 

21.40 

25.9 

12.23 

55.37 

25.9 

63.97 

17.03 

26.8 

33.87 

29.40 

26.9 

39.08 

38.69 

26.9 

10.78 

21.20 

26.9 

12.36 

55.15 

26.9 

64.26 

16.78 

27.8 

34.10 

29.28 

27.8 

39.19 

38,48 

27.9 

11.13 

20.98 

27.9 

12.48 

54.93 

27.9 

64.56 

16.65 

28.8 

34.33 

29.17 

28.8 

39.30 

38.30 

28.9 

11.49 

20.74 

28.9 

12.62 

54.68 

28.9 

64.86 

16.34 

29.8 

34.55 

29.07 

29.8 

39.41 

38.13 

29.9 

11.87 

20.49 

29.9 

12.77 

54.44 

29.9 

65.16 

16.14 

30.8 

34.76 

28.98 

30.8 

39.53 

37.98 

30.9 

12.29 

20.25 

30.9 

12.92 

54.19 

30.9 

65.46 

15.06 

31.8    34.98 

28.90 

31.8 

39.64 

37.83 

31.8 

12.71 

20.02 

31.9 

13.07 

53.95 

31.9 

65.75 

15.77 

11.09      -11.04 

6.21       -6.13 

20.2 

»     +20.25 

7.73       +7.66 

18.52      -18.50 

b^   45™  51-.396 

6^  46»  48*.653 

7h 

3=»     2'.335 

7h   14m     7. 912 

7^  15»   39-.691 

-84*^ 

49'    4 

4"^| 

-80** 

43'    4 

16".14  1 

+87** 

10'    4 

3".86  1 

+82*» 

34'    1 

7".32  1 

-86«» 

54'    1 

0".75 
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CIRCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oroombiidge  1119. 
liag.  7.0 

liag.  5.4 

1  H.  Dnumnif . 

Mag.  4.6 

i  ChasuBleontia. 

Mag.  5.2 

80  H.  Oamelop. 
Mag.  5.3 

Wash. 
Umn 

(Time. 

Aacea- 
sioo. 

DecU- 

Wash. 
Mean 
Time. 

RlC^t 

ABceo- 

Bion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Asoen- 
Bion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

ASMD- 

sion. 

DecU- 

Wash. 
Mean 
Time. 

Ri0it 

Asoen- 

sicn. 

Decli- 
nation. 

h  m 

•   / 

h  m 

•    1 

h  m 

•    t 

h  m 

•   t 

h  m 

•   f 

Aug. 

817 

+8852 

Aug. 

9    8 

-8520 

Aug. 

9  25 

+8140 

If 

Aug. 

9  36 

-8034 

Aug. 

10  21 

+8257 

§§ 

0.9 

24.98 

23.33 

1.0 

8 

20.97 

46.51 

1.0 

36.77 

59.03 

1.0 

11.32 

61.82 

1.1 

15.13 

WW 

69.54 

1.9 

25.16 

22.99 

2.0 

20.94 

46.23 

2.0 

36.75 

58.69 

2.0 

11.30 

61.54 

2.1 

15.06 

69.22 

2.9 

25.39 

22.62 

3.0 

20.91 

45.96 

3.0 

36.73 

58.35 

3.0 

11.27 

61.25 

3.1 

15.00 

68.89 

3.9 

25.69 

22.26 

4.0 

20.89 

45.68 

4.0 

36.72 

57.98 

4.0 

11.26 

60.98 

4.1 

14.94 

68.55 

4.9 

26.03 

21.89 

5.0 

20.85 

45.40 

5.0 

36.73 

57.61 

5.0 

11.24 

60.71 

5.1 

14.89 

68.19 

5.9 

26.44 

21.53 

6.0 

20.82 

45.13 

6.0 

36.74 

57.24 

6.0 

11.21 

60.43 

6.1 

14.85 

67.83 

6.9 

26.90 

21.19 

7.0 

20.78 

44.85 

7.0 

36.77 

56.88 

7.0 

11.18 

60.15 

7.1 

14.82 

67.46 

7.9 

27.40 

20.85 

8.0 

20.74 

44.55 

8.0 

36.80 

56.54 

8.0 

11.15 

59.87 

8.1 

14.81 

67.10 

8.9 

27.95 

20.51 

8.9 

20.70 

44.25 

9.0 

36.84 

56.19 

9.0 

11.11 

59.57 

9.1 

14.80 

66.75 

9.9 

28.49 

20.19 

9.9 

20.66 

43.94 

10.0 

36.88 

55.86 

10.0 

11.08 

59.26 

10.0 

14.80 

66.42 

10.9 

29.03 

19.88 

10.9 

20.61 

43.61 

11.0 

36.91 

55.52 

11.0 

11.06 

58.93 

11.0 

14.79 

66.09 

11.9 

29.55 

19.57 

11.9 

20.59 

43.28 

12.0 

36.93 

55.20 

12.0 

11.03 

58.60 

12.0 

14.78 

65.77 

12.9 

30.03 

19.28 

12.9 

20.59 

42.93 

13.0 

36.95 

54.89 

13.0 

11.02 

58.24 

13.0 

14.77 

65.46 

13.9 

30.46 

18.97 

13.9 

20.59 

42.59 

13.9 

36.97 

54.57 

14.0 

11.01 

57.91 

14.0 

14.74 

65.14 

14.9 

30.87 

18.65 

14.9 

20.63 

42.26 

14.9 

36.98 

54.24 

15.0 

11.01 

57.58 

15.0 

14.70 

64.82 

15.9 

31.27 

18.31 

15.9 

20.67 

41.96 

15.9 

37.00 

53.91 

16.0 

11.01 

57.28 

16.0 

14.66 

64.47 

16.9 

31.73 

17.96 

16.9 

20.71 

41.67 

16.9 

37.01 

53.54 

16.9 

11.02 

56.99 

17.0 

14.63 

64.10 

17.9 

32.26 

17.60 

17.9 

20.75 

41.40 

17.9 

37.05 

53.18 

17.9 

11.04 

56.70 

18.0 

14.62 

63.73 

18.9 

32.88 

17.24 

18.9 

20.78 

41.13 

18.9 

37.08 

52.78 

18.9 

11.05 

56.44 

19.0 

14.61 

63.33 

19.9 

33.59 

16.89 

19.9 

20.80 

40.87 

19.9 

37.13 

52.39 

19.9 

11.05 

56.18 

20.0 

14.61 

62.94 

20.9 

34.36 

16.53 

20.9 

20.81 

40.58 

20.9 

37.19 

52.02 

20.9 

11.04 

55.90 

21.0 

14.64 

62.54 

21.9 

35.15 

16.21 

21.9 

20.82 

40.29 

21.9 

37.26 

51.65 

21.9 

11.04 

55.60 

22.0 

14.68 

62.15 

22.9 

35.94 

15.92 

22.9 

20.83 

39.97 

22.9 

37.33 

51.31 

22.9 

11.04 

55.28 

23.0 

14.72 

61.80 

23.9    36.70 

15.63 

23.9 

20.86 

39.64 

23.9 

37.40 

50.99 

23.9 

11.04 

54.94 

24.0 

14.75 

61.47 

24.9    37.40 

15.35 

24.9 

20.89 

39.30 

24.9 

37.47 

50.69 

24.9 

11.04 

54.60 

25.0 

14.76 

61.14 

25.9 

38.05 

15.07 

25.9 

20.95 

38.96 

25.9 

37.51 

50.38 

25.9 

11.05 

54.25 

26.0 

14.77 

60.80 

26.9 

38.66 

14.79 

26.9 

21.03 

38.64 

26.9 

37.56 

50.06 

26.9 

11.08 

53.90 

27.0 

14.78 

60.46 

27.9 

39.26 

14.51 

27.9 

21.12 

38.32 

27.9 

37.60 

49.74 

27.9 

11.11 

53.59 

27.9 

14.78 

60.13 

28.9 

39.87 

14.21 

28.9 

21.22 

38.03 

28.9 

37.64 

49.39 

28.9 

11.15 

53.27 

28.9 

14.78 

59.78 

29.9 

40.52 

13.88 

29.9 

21.32 

37.73 

29.9 

37.68 

49.03 

29.9 

11.19 

52.99 

29.9 

14.79 

59.41 

30.9 

41.22 

13.54 

30.9 

21.42 

37.45 

30.9 

37.73 

48.67 

30.9 

11.23 

52.69 

30.9 

14.80 

59.03 

31.9 

41.97 

13.22 

31.9 

21.52 

37.17 

31.9 

37.79 

48.31 

31.9 

11.27 

52.40 

31.9 

14.81 

58.66 

50.79       +50.78 

12.32     -12.28 

6.91        +6.84 

6.11        -6.03 

8.17        +8.11 

8*»    17»  47*.546 

9»»     8»  41-.594 

^  25«  39«.275 

9*^  36»  19-.026 

\(^  21»  19«.949 

+88** 

52'    S 

17".80 

-85** 

20'    2 

!6".78 

+81*» 

41'    1 

0".13 

-80^ 

34'    3 

»9".26 

+82  *» 

58'    1 

7  ".67 
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APPARENT  PLACES  OP  STARS,  1919. 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ri  Octantis. 
liag.  6.3 

Bradley  1672. 
Blag.  6.3 

i  Oetanttt. 

Mag.  5.4 

Mag.  5.3 

xOetantis. 
Mag.  5.6 

Wash. 
llflaa 
TisM. 

Right 

Asoea- 

sioai. 

Decli- 
natkni. 

Wash. 
Mean 
Time. 

Right 
Asoen-- 

SiOD. 

BeoU- 
natian. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sioD. 

Decli- 
natkm. 

Wash. 
Mean 
Time. 

Rig^t 

AsoeD- 

sion. 

Decli- 
nation. 

WadL 
Mean 
Time. 

R«bt 

Aioeo- 

Bkn. 

Deell- 
natlon. 

h  m 

•   / 

h  m 

•    / 

h  m 

c      / 

h  m 

•   » 

h  m 

•  t 

Aug. 

10  59 

-84  9 

Aug. 

12  13 

+88  8 
It 

Aug. 

12  46 

-8441 

Aug. 

12  48 

+8351 

0P 

Aug. 

13  27 

-8522 

1.1 

46.98 

59.89 

1.1 

58.16 

55.28 

1.2 

21.80 

36.90 

1.2 

23.93 

13.08 

1.2 

40.65 

WW 

63.38 

2.1 

46.88 

59.64 

2.1 

57.59 

55.06 

2.2 

21.62 

35.75 

2.2 

23.74 

12.91 

2.2 

40.42 

63.29 

3.1 

46.78 

59.41 

3.1 

57.02 

54.82 

3.2 

21.46 

35.62 

3.2 

23.56 

12.72 

3.2 

40.21 

53.19 

4.1 

46.68 

59.17 

4.1 

56.47 

54.55 

4.2 

21.28 

35.48 

4.2 

23.37 

12.52 

4.2 

40.00 

53.10 

6.1 

46.57 

58.95 

5.1 

55.94 

54.28 

5.2 

21.11 

35.36 

6.2 

23.19 

12.29 

5.2 

39.80 

53.02 

6.1 

46.46 

58.73 

6.1 

55.42 

53.99 

6.2 

20.94 

35.25 

6.2 

23.02 

12.06 

6.2 

39.58 

52.96 

7.1 

46.36 

58.51 

7.1 

54.95 

53.69 

7.2 

20.76 

35.13 

7.2 

22.86 

11.82 

7.2 

39.36 

52.89 

8.1 

46.25 

58.28 

8.1 

54.51 

53.39 

8.2 

20.58 

35.00 

8.2 

22.71 

11.55 

8.2 

39.14 

52.82 

9.1 

46.12 

58.04 

9.1 

54.09 

53.09 

9.2 

20.38 

34.87 

9.2 

22.56 

11.29 

9.2 

38.90 

52.74 

10.1 

46.00 

57.80 

10.1 

53.71 

52.80 

10.1 

20.19 

34.75 

10.1 

22.43 

11.02 

10.2 

38.66 

52.66 

11.1 

45.88 

57.52 

11.1 

53.35 

52.52 

11.1 

19.99 

34.59 

11.1 

22.29 

10.78 

11.2 

38.40 

52.56 

12.1 

45.77 

57.24 

12.1 

52.98 

52.25 

12.1 

19.78 

34.41 

12.1 

22.16 

10.55 

12.2 

38.15 

52.43 

13.1 

45.67 

56.95 

13.1 

52.60 

51.99 

13.1 

19.58 

34.22 

13.1 

22.02 

10.32 

13.2 

37.89 

52.30 

14.1 

45.57 

56.64 

14.1 

52.19 

51.73 

14.1 

19.40 

34.00 

14.1 

21.88 

10.10 

14.2 

37.66 

52.13 

15.1 

45.49 

56.33 

15.1 

51.73 

51.46 

15.1 

19.22 

33.78 

15.1 

21.72 

9.88 

15.2 

37.42 

61.95 

16.1 

45.43 

56.04 

16.1 

51.25 

51.17 

16.1 

19.07 

33.58 

16.1 

21.56 

9.65 

16.2 

37.23 

61.78 

17.1 

45.38 

55.76 

17.1 

50.76 

50.86 

17.1 

18.94 

33.38 

17.1 

21.39 

9.39 

17.2 

37.04 

61.63 

18.1 

45.33 

55.51 

18.1 

50.29 

50.54 

18.1 

18.81 

33.18 

18.1 

21.22 

9.11 

18.2 

36.87 

61.48 

19.0 

45.28 

55.27 

19.1 

49.86 

50.18 

19.1 

18.68 

33.00 

19.1 

21.07 

8.81 

19.2 

36.69 

61.33 

20.0 

45.22 

55.03 

20.1 

49.46 

49.82 

20.1 

18.54 

32.85 

20.1 

20.92 

8.49 

20.1 

36.51 

61.21 

21.0 

45.13 

54.78 

21.1 

49.11 

49.46 

21.1 

18.40 

32.68 

21.1 

20.79 

8.17 

21.1 

36.31 

61.09 

22.0 

45.05 

54.51 

22.1 

48.82 

49.12 

22.1 

18.22 

32.50 

22.1 

20.69 

7.85 

22.1 

36.09 

60.97 

23.0 

44.97 

54.23 

23.1 

48.55 

48.77 

23.1 

18.05 

32.32 

23.1 

20.58 

7.52 

23.1 

35.88 

60.83 

24.0 

44.88 

53.91 

24.1 

48.29 

48.44 

24.1 

17.90 

32.10 

24.1 

20.48 

7.23 

24.1 

35.64 

50.66 

25.0 

44.82 

53.58 

25.1 

48.02 

48.11 

25.1 

17.73 

31.86 

25.1 

20.37 

6.95 

25.1 

35.41 

50.47 

26.0 

44.76 

53.25 

26.1 

47.73 

47.82 

26.1 

17.54 

31.61 

26.1 

20.26 

6.67 

26.1 

35.18 

50.25 

27.0 

44.71 

52.91 

27.1 

47.41 

47.53 

27.1 

17.40 

31.34 

27.1 

20.13 

6.40 

27.1 

34.98 

60.0S 

28.0 

44.68 

52.58 

28.1 

47.07 

47.21 

28.1 

17.25 

31.06 

28.1 

20.00 

6.13 

28.1 

34.79 

49.79 

29.0 

44.66 

52.26 

29.1 

46.72 

46.90 

29.1 

17.14 

30.79 

29.1 

19.86 

5.85 

29.1 

34.60 

49.66 

30.0 

44.65 

51.97 

30.1 

46.37 

46.57 

30.1 

17.03 

30.52 

30.1 

19.73 

5.56 

30.1 

34.45 

49.32 

31.0 

44.64 

51.67 

31.1 

46.02 

46.23 

31.1 

16.92 

30.26 

31.1 

19.60 

5.25 

31.1 

34.29 

49.09 

32.0 

44.63 

51.37 

32.1 

45.69 

45.86 

32.1 

16.82 

30.02 

32.1 

19.47 

4.92 

32.1 

34.14 

48.87 

9.84        -9.79 

30.94      +30.92 

10.81      -10.77 

9.34       + 

9.28 

12.42     -12.38 

10»»   59-  54-.546 

12»»  14«  29-.190 

\2^  46»  19M19 

12>»  48«  3 

1-.308 

13»»  27»  32V891 

-84<» 

9'    2 

9".33 

+88« 

8'    5 

6'M9  1 

-84  <» 

41' 

1".57  1 

+83*» 

51'    1 

1".30 

-85*^ 

22'    1 

9".48 

APPARENT  PLACES  OF  STARS,  1919, 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mag.  4.1 

Oroombrldge  2888. 
Blag.  7.2 

pOotantls. 

Mag.  6.7 

6  TSnm  Mlnoris. 
Mag.  4.4 

89  0.  Apodla. 
Mag.  5.9 

WariL 
Matn 

Riglit 
Ascen- 

Deell- 
natlon. 

Waah. 
llflaa 
Time. 

Right 
Ascen- 
sion. 

Decli- 
natioQ. 

Waah. 
Mean 
Time. 

Ascen- 
sion. 

DecU- 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DeoU- 
ififttifm. 

Time. 

h  m 

•     r 

h  m 

•    / 

h  m 

•   / 

h  m 

•    f 

h  m 

•      9 

Aug. 

1413 

-8318 

Aug. 

15    2 

+8732 

ft 

Aug. 

16  24 

-8412 

Aug. 

16  54 

+8210 

Aug. 

17  16 

-8047 

ft 

1.2 

66.39 

26.22 

1.3 

45.20 

53.02 

1.3 

40.68 

21.76 

1.3 

12.59 

36.98 

1.4 

33.30 

26.76 

2.2 

66.24 

26.18 

2.3 

44.64 

53.03 

2.3 

40.50 

21.81 

2.3 

12.44 

37.18 

2.4 

33.22 

26.93 

3.2 

66.09 

26.14 

3.3 

44.07 

53.04 

3.3 

40.34 

21.86 

3.3 

12.29 

37.37 

3.4 

33.13 

27.08 

4.2 

66.93 

26.11 

4.3 

43.50 

53.04 

4.3 

40.17 

21.90 

4.3 

12.14 

37.56 

4.4 

33.06 

27.25 

6.2 

66.79 

26.10 

5.3 

42.90 

53.01 

5.3 

40.01 

21.96 

6.3 

11.97 

37.71 

5.3 

32.98 

27.42 

6.2 

65.66 

26.09 

6.3 

42.33 

52.98 

6.3 

39.84 

22.02 

6.3 

11.80 

37.86 

6.3 

32.91 

27.60 

7.2 

65.49 

26.07 

7.3 

41.76 

52.93 

7.3 

39.67 

22.09 

7.3 

11.63 

37.99 

7.3 

32.83 

27.79 

8.2 

65.34 

26.05 

8.2 

41.19  !  52.85 

1 

8.3 

39.50 

22.17 

8.3 

11.46 

38.10 

8.3 

32.75 

27.97 

9.2 

55.17 

26.03 

9.2 

40.66 

52.76 

9.3 

39.31 

22.26 

9.3 

11.31 

38.21 

9.3 

32.67 

28.17 

10.2 

64.99 

26.00 

10.2 

40.14 

52.66 

10.3 

39.12 

22.32 

10.3 

11.15 

38.30 

10.3 

32.59 

28.37 

11.2 

64.81 

25.96 

11.2 

39.62 

52.58 

11.3 

38.92 

22.39 

11.3 

11.00 

38.39 

11.3 

32.50 

28.57 

12.2 

64.63 

25.91 

• 

12.2 

39.12 

52.50 

12.3 

38.71 

22.44 

12.3 

10.85 

38.46 

12.3 

32.39 

28.76 

13.2 

64.46 

25.83 

13.2 

38.62 

52.44 

13.2 

38.49 

22.44 

13.3 

10.70 

38.66 

13.3 

32.28 

28.93 

14.2 

64.26 

25.74 

14.2 

38.12  !  52.37 

14.2 

38.27 

22.45 

14.3 

10.54 

38.69 

14.3 

32.15 

29.07 

15.2 

54.10* 

25.60 

15.2 

37.58    52.32 

15.2 

38.06 

22.44 

15.3 

10.38 

38.81 

15.3 

32.04 

29.21 

16.2 

63.95 

25.48 

16.2 

37.03 

52.27 

16.2 

37.87 

22.40 

16.3 

10.21 

38.93 

16.3 

31.93 

29.31 

17.2 

63.80 

25.37 

17.2 

36.43 

52.22 

17.2 

37.70 

22.37 

17.3 

10.04 

39.06 

17.3 

31.84 

29.41 

18.2 

63.67 

25.26 

18.2 

35.83 

52.13 

18.2 

37.54 

22.36 

18.3 

9.8G 

39.18 

18.3 

31.75 

29.51 

19.2 

63.55 

25.17 

19.2 

35.22 

52.01 

19.2 

37.39 

22.34 

19.3 

9.67 

39.28 

19.3 

31.66 

29.60 

20.2 

63.41 

25.09 

20.2 

34.64 

51.88 

20.2 

37.21 

22.34 

20.3 

9.48 

39.35 

20.3 

31.58 

29.72 

21.2 

63.27 

25.03 

21.2 

34.07 

51.73 

21.2 

37.04 

22.36 

21.3 

9.30 

39.40 

21.3 

31.49 

29.86 

22.2 

53.12 

24.95 

22.2 

33.54 

51.57 

22.2 

36.85 

22.37 

22.3 

9.12 

39.42 

22.3 

31.39 

30.01 

23.2 

62.94 

24.86 

23.2 

33.02 

51.41 

23.2 

36.66 

22.38 

23.3 

8.95 

39.43 

23.3 

31.29 

30.16 

24.2 

52.77 

24.74 

24.2 

32.55 

51.26 

24.2 

36.45 

22.37 

24.3 

8.78 

39.44 

24.3 

31.18 

30.30 

25.2 

52.60 

24.61 

25.2 

32.06 

51.12 

25.2 

36.23 

22.33 

25.3 

8.62 

39.48 

25.3 

31.05 

30.41 

26.2 

52.43 

24.45 

26.2 

31.58 

50.99 

26.2 

36.00 

22.27 

26.3 

8.47 

39.51 

26.3 

30.91 

30.51 

27.2 

62.26 

24.27 

27.2 

31.08 

50.88 

27.2 

35.79 

22.20 

27.3 

8.29 

39.56 

27.3 

30.78 

30.58 

28.2 

52.11 

24.08 

28.2 

30.57 

50.78 

28.2 

35.59 

22.11 

28.3 

8.12 

39.61 

28.3 

30.64 

30.64 

29.2 

61.96 

23.91 

29.2 

30.04 

50.66 

29.2 

35.39 

22.01 

29.3 

7.94 

39.67 

29.3 

30.52 

30.68 

30.2 

61.83 

23.72 

30.2 

29.49 

50.53 

30.2 

35.19 

21.90 

30.3 

7.77 

39.73 

30.3 

30.39 

30.72 

81.2 

61.69 

23.54 

31.2 

28.94 

50.39 

31.2 

35.01 

21.80 

31.3 

7.60 

39.78 

31.3 

30.28 

30.76 

82.1 

51.56 

23.35 

32.2 

28.39 

50.24 

32.2 

o4.o4 

21.71 

32.3 

7.41 

39.83 

32.3 

30.17 

30.80 

8.58        -8.62 

23.37     +23.35 

9.91       -9.86 

7.5 

»       +7.28 

6.25       -6.17 

14h    13m  46V360 

15^     3»    2-.510 

15h  24»  23-.351 

16^ 

54»  12". 991 

17h   16m  17..234 

-83^ 

17'    6 

4".52  1 

+87^ 

32'    4 

2".66  1 

-84^ 

11'    6 

6".43  1 

+82** 

10'    2 

ll".42 

-80** 

47'    ] 

L4".27 
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APPARENT  PLACES  OF  STARS,  1919, 


CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


5  Unue  Mlnoxis. 

X  OotanUs. 

X  UrsK  Mlnoris. 

(TOcteatU. 

76DxaoQaiiB. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Waah. 
Heui 

Right 

Ascezk- 

sion. 

Decli- 
nation. 

Wash. 
ICean 
Time 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

DeclS. 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 

Wash. 
Mean 
Time. 

Rigbt 

AaocD- 

sion. 

Deeli- 

Time. 

b  m 

•    1 

h  m 

•    t 

h  m 

•    f 

h  m 

•   / 

h  m 

•  / 

Aug. 

17  58 

+8637 

Aug. 

18    8 

-8739 

Aug. 

18  59 

+89  1 

Aug. 

19  33 

-89  la 

Aug. 

2048 

+8214 

mm 

1.4 

22.55 

7.69 

1.4 

22.22 

56.76 

1.4 

86.19 

29.26 

1.5 

8 

40.88 

6.57 

1.5 

39.59 

WW 

11.14 

2.4 

22.27 

7.96 

2.4 

21.94 

56.99 

2.4 

85.51 

29.58 

2.5 

40.51 

6.84 

2.5 

39.59 

11.52 

3.4 

21.98 

8.22 

3.4 

21.67 

57.21 

3.4 

84.78 

29.90 

3.4 

40.17 

7.10 

3.5 

39.60 

11.90 

4.4 

21.66 

8.47 

4.4 

21.42 

57.43 

4.4 

83.97 

30.22 

4.4 

39.84 

7.36 

4.5 

39.59 

12.29 

5.4 

21.34 

8.71 

5.4 

21.18 

57.65 

5.4 

83.11 

30.53 

5.4 

39.56 

7.62 

5.5 

39.56 

12.67 

6.4 

21.01 

8.93 

6.4 

20.94 

57.88 

6.4 

82.20 

30.82 

6.4 

39.30 

7.88 

6.5 

39.53 

13.06 

7.4 

20.67 

9.14 

7.4 

20.70 

58.12 

7.4 

81.24 

31.11 

7.4 

39.05 

8.16 

7.5 

39.51 

13.44 

8.4 

20.32 

9.34 

8.4 

20.46 

58.37 

8.4 

80.26 

31.39 

8.4 

38.79 

8.47 

8.5 

?9.47 

13.82 

9.4 

19.97 

9.54 

9.4 

20.19 

58.64 

9.4 

79.26 

31.64 

9.4 

38.52 

8.78 

9.5 

39.42 

14.16 

10.4 

19.63 

9.72 

10.4 

19.91 

58.91 

10.4 

78.26 

31.88 

10.4 

38.17 

9.10 

10.5 

39.38 

14.50 

11.4 

19.29 

9.88 

11.4 

19.59 

59.17 

11.4 

77.31 

32.13 

11.4 

37.74 

9.41 

11.5 

39.33 

14.83 

12.4 

18.97 

10.05 

12.4 

19.24 

59.42 

12.4 

76.37 

32.37 

12.4 

37.21 

9.73 

12.5 

39.28 

15.16 

13.4 

18.66 

10.22 

13.4 

18.86 

59.66 

13.4 

75.51 

32.61 

13.4 

36.57 

10.02 

• 

13.5 

39.24 

15.49 

14.4 

18.34 

10.41 

14.4 

18.47 

59.86 

14.4 

74.65 

32.88 

14.4 

35.83 

10.31 

14.5 

39.20 

15.83 

15.4 

18.02 

10.61 

15.4 

18.07 

60.04 

15.4 

73.78 

33.15 

15.4 

35.07 

10.56 

15.5 

30.17 

16.19 

16.3 

17.69 

10.83 

16.4 

17.68 

60.22 

16.4 

72.86 

33.43 

16.4 

34.30 

10.81 

16.5 

39.14 

16.57 

17.3 

17.32 

11.05 

17.4 

17.32 

60.37 

17.4 

71.87 

33.72 

17.4 

33.58 

11.04 

17.5 

39.10 

16.95 

18.3 

16.94 

11.25 

18.3    16.99 

60.54 

18.4 

70.79 

34.01 

18.4 

32.93 

11.25 

18.5 

39.05 

17.35 

19.3 

16.54 

11.46 

19.3 

16.68 

60.71 

19.4 

69.63 

34.31 

19.4 

32.35 

11.49 

19.5 

39.00 

17.74 

20.3 

16.12 

11.65 

20.3 

16.37 

60.90 

20.4 

68.39 

34.56 

20.4 

31.83 

11.75 

20.5 

38.94 

18.11 

21.3 

15.73 

11.80 

21.3 

16.07 

61.10 

21.4 

67.13 

34.81 

21.4 

31.30 

12.02 

21.5 

38.85 

18.48 

22.3 

15.34 

11.94 

22.3 

15.74 

61.30 

22.4 

65.90 

35.04 

22.4 

30.72 

12.29 

22.4 

38.77 

18.82 

23.3 

14.94 

12.05 

23.3 

15.36 

61.52 

23.4 

64.68 

35.23 

23.4 

30.05 

12.57 

23.4 

38.68 

19.15 

24.3 

14.56 

12.15 

24.3 

14.94 

61.73 

24.4 

63.53 

35.42 

24.4 

29.25 

12.86 

24.4 

38.60 

19.45 

25.3 

14.20 

12.27 

25.3 

14.48 

61.92 

25.4 

62.44 

35.61 

25.4 

28.34 

13.14 

25.4 

38.52 

19.76 

26.3 

13.84 

12.40 

26.3 

14.02 

62.08 

26.4 

61.39 

35.81 

26.4 

27.33 

13.39 

26.4 

38.46 

20.06 

27.3 

13.48 

12.53 

27.3 

13.54 

62.23 

27.4 

60.35 

36.03 

27.4 

26.25 

13.64 

27.4 

38.39 

20.39 

28.3 

13.13 

12.67 

28.3 

13.06 

62.37 

28.4 

59.28 

36.26 

28.4 

25.14 

13.88 

28.4 

38.32 

20.72 

29.3 

12.76 

12.83 

29.3 

12.59 

62.51 

29.4 

58.18 

36.50 

29.4 

24.05 

14.11 

29.4 

38.26 

21.06 

30.3 

12.37 

12.99 

30.3 

12.12 

62.62 

30.4 

57.04 

36.73 

30.4 

22.97 

14.30 

30.4 

38.18 

21.43 

31.3 

11.96 

13.15 

31.3 

11.68 

62.72 

31.3 

55.84 

36.97 

31.4 

21.93 

14.50 

31.4 

38.10 

21.77 

32.3 

11.56 

13.29 

32.3 

11.25 

62.83 

32.3 

54.59 

37.21 

32.4 

20.90 

14.71 

32.4 

38.03 

22.12 

16.96      +16.93 

24.56      -24.54 

58.82      +58.81 

73.42      -73.41 

7.40       +7.34 

n^    58»   22- .311 

IS**     7»  23-.343 

19»»     0»  15- .079 

l^  30»  50*.769 

20»»  48»  32M46 

+86** 

36'    0 

1".04  1 

-87° 

39'    5 

0".89  1 

+89** 

1'    1 

2".80  1 

-89° 

13'    1 

3".35  1 

+82° 

13'    5 

«".82 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WA8HIN0T0N. 


u  Ootantls. 

/9  Ootantls. 

89  H.  Gephei. 

7^  Ootantli. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wtdi. 
Tbne. 

Right 

Ascea- 

idon. 

DmU- 

DAtkO. 

^ash. 
M«an 

Ttane. 

Right 

Asoeo- 

sioo. 

Decli- 
naticni. 

WnOL 
Mean 
Thne. 

Rii^t 
Asoon- 

SiflO. 

DecU- 
natioii. 

Wash. 
Heaa 
TbM. 

Right 
Asoeo- 

BiOD. 

Decli- 

VTash. 
Mean 
Time. 

Ri^t 

ABcen- 

slon. 

Dedi- 
natioa. 

h  m 

•     t 

h  m 

•   / 

h  m 

•    / 

h  m 

•   / 

h  m 

•   / 

kag. 

2138 

-83  ( 

Aug. 

22  16 

-8622 

Aug. 

22  38 

-8147 
It 

Aug. 

23  28 

+8651 
ft 

Aug. 

23  47 

-8227 
tt 

B 

1.5    55.50 

10.13 

1.6 

58.48 

23.06 

1.6 

3.13 

54.81 

1.6 

5.77 

43.43 

1.6 

31.05 

34.27 

2.5    55.54 

10.39 

2.6 

58.61 

23.31 

2.6 

3.20 

55.03 

2.6 

6.05 

43.74 

2.6 

31.15 

34.45 

3.5 

55.59 

10.65 

3.6 

58.74 

23.66 

3.6 

3.27 

65.25 

3.6 

6.33 

44.04 

3.6 

31.27 

34.61 

4.5 

55.65 

10.89 

4.6 

68.88 

23.79 

4.6 

3.35 

65.47 

4.6 

6.69 

44.36 

4.6 

31.39 

34.78 

5.5 

55.71 

11.14 

5.6 

59.03 

24.03 

6.6 

3.44 

65.69 

5.6 

6.84 

44.69 

5.6 

31.60 

34.95 

6.5 

55.77 

11.39 

6.6 

59.18 

24.27 

6.6 

3.52 

56.90 

6.6 

7.07 

45.03 

6.6 

31.63 

35.11 

7.5 

55.83 

11.66 

7.6 

59.35 

24.60 

7.6 

3.61 

56.11 

7.6 

7.28 

46.38 

7.6 

31.75 

35.27 

8.5 

55.91 

11.91 

8.5 

69.62 

24.76 

8.6 

• 

3.70 

66.34 

8.6 

7.47 

46.73 

8.6 

31.88 

36.44 

9.5 

55.98 

12.19 

9.5 

69.69 

26.02 

9.6 

3.79 

66.67 

9.6 

7.65 

46.07 

9.6 

32.02 

35.61 

10.5 

56.04 

12,47 

10.5 

69.86 

26.30 

10.6 

3.89 

66.81 

10.6 

7.82 

46.41 

10.6 

32.16 

36.80 

11.5 

56.09 

12.78 

11.5 

60.00 

25.68 

11.6 

3.97 

67.08 

11.6 

7.97 

46.74 

11.6 

32.29 

36.00 

12.5 

56.14 

13.09 

12.5 

60.14 

26.91 

12.6 

4.04 

67.37 

12.6 

8.13 

47.06 

12.6 

32.41 

36.23 

13.5 

56.17 

13.41 

13.5 

60.24 

26.23 

13.5 

4.09 

67.67 

13.6 

8.30 

47.37 

13.6 

32.61 

36.47 

14.5 

56.18 

13.72 

14.5 

60.33 

26.64 

14.6 

4.16 

67.96 

14.6 

8.48 

47.67 

14.6 

32.61 

36.72 

15.5 

56.19 

14.02 

15.5 

60.38 

26.82 

16.6 

4.20 

68.26 

16.6 

8.67 

47.98 

16.6 

32.70 

36.97 

16.5 

56.19 

14.30 

16.5 

60.44 

27.10 

16.5 

4.24 

68.63 

16.6 

8.90 

48.31 

16.6 

32.79 

37.21 

17.5 

56.19 

14.67 

17.5 

60.49 

27.37 

17.5 

4.27 

68.77^ 

17.6 

9.12 

48.68 

17.6 

32.87 

37.44 

18.5 

56.22 

14.81 

18.5 

60.64 

27.62 

18.6 

4.31 

69.01 

18.6 

9.32 

49.05 

18.6 

32.96 

37.64 

19.5 

56.25 

15.05 

19.5 

60.62 

27.86 

19.6 

4.36 

69.25 

19.6 

9.61 

49.44 

19.6 

33.03 

37.84 

20.5 

56.27 

15.32 

20.5 

60.71 

28.12 

20.5 

4.42 

69.49 

20.6 

9.66 

49.83 

20.6 

33.13 

38.03 

21.5 

56.30 

15.59 

21.5 

60.82 

28.38 

21.6 

4.49 

59.73 

21.6 

9.77 

50.22 

21.6 

33.23 

38.24 

22.5 

56.33 

15.87 

22.5 

60.93 

28.66 

22.6 

4.55 

60.00 

22.6 

9.87 

60.60 

22.6 

33.35 

38.46 

23.5 

56.35 

16.17 

23.5 

61.02 

28.97 

23.5 

4.61 

60.28 

23.6 

9.96 

60.97 

23.6 

33.46 

38.70 

24.5 

56.36 

16.49 

24.5 

61.08 

29.29 

24.6 

4.66 

60.69 

24.6 

10.03 

61.31 

24.6 

33.56 

38.97 

25.5 

56.36 

16.83 

25.5 

61.13 

29.63 

26.6 

4.70 

60.92 

25.6 

10.12 

51.64 

26.6 

33.66 

39.24 

26.5 

56.33 

17.17 

26.5 

61.14 

29.96 

26.6 

4.73 

61.24 

26.5 

10.22 

51.98 

26.6 

33.73 

39.53 

27.5 

56.30 

17.50 

27.5 

61.16 

30.29 

27.6 

4.74 

61.56 

27.5 

10.33 

52.30 

27.6 

33.79 

39.83 

28.5 

56.27 

17.79 

28.5 

61.14 

30.62 

28.6 

4.74 

61.87 

28.5 

10.46 

52.63 

28.6 

33.85 

40.13 

29.5 

56.23 

18.08 

29.5 

61.11 

30.94 

29.6 

4.75 

62.16 

29.5 

10.60 

63.00 

29.6 

33.90 

40.42 

80.5 

56.19 

18.36 

30.5 

61.08 

31.26 

30.6 

4.75 

62.46 

30.5 

10.73 

53.35 

30.6 

33.94 

40.70 

81.5 

56.15 

18.63 

31.5 

61.05 

31.64 

31.6 

4.76 

62.73 

31.5 

10.86 

63.72 

31.5 

33.99 

40.98 

82.5 

56.12 

18.90 

32.5 

61.03 

31.83 

32.6 

4.76 

63.00 

32.5 

10.96 

54.10 

32.6 

34.04 

41.25 

8.31        -8.25 

16.81     -16.78 

7.01       -6.94 

18.28     +18.25 

7.62        -7.66 

2V   38»  38«.648 

22^  16«  33«.212 

• 

22i»  37™  61-.624 

2311  27«  43-.671 

23»»  47«  23«.637 

-83** 

5'    J 

J4".33 

-86*» 

22'    ( 

)0".92 

-81*' 

48'    5 

J4".80 

+86** 

51'    J 

W".62 

-82« 

28' 

8".42 
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APPARENT  PLACES  OF  STARS,  1919, 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

a  TJiBse  Minozls. 

CPotorw.) 
Mag.  2.1 

4  a.  Octantis. 
Mag.  5.6 

Oroombxidfe  7(K). 
Mag.  6.7 

Groombildso  944. 
Mag.  6.4 

Wash. 
Mean 
Time. 

Right 

Ascen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
natioa. 

Wash. 
Mean 
Time. 

Rlg^t 
Ascen- 
sion. 

DeclJ.  ^"^ 

Rigbt 
Ascen- 
sion. 

Dectt- 
nation. 

Wash. 
Mean 

Time. 

Right 
Aseeii- 

DmU* 
natkn. 

h  m 

e      / 

h  m 

•    t 

h  m 

•    t 

h  m 

•    1 

h  m 

•  1 

Sept. 

0  57 

+8549 
If 

Sept. 

132 

+8852 

Sept. 

141 

-8610 

Sept. 

4  10 

+8620 

Sept. 

536 

+85  9 

0.6 

s 
49.64 

30.73 

0.6 

s 
38.31 

23.05 

0.6 

67.91 

14.42 

0.7 

67.62 

16.64 

0.8 

4.40 

14.77 

1.6 

49.85 

31.06 

1.6 

39.24 

23.33 

1.6 

68.08 

14.62 

1.7 

67.95 

16.70 

1.8 

4.71 

14.69 

2.6 

50.05 

31.40 

2.6 

40.13 

23.64 

2.6 

58.26 

14.81 

2.7 

58.28 

15.79 

2.8 

5.03 

14.62 

3.6 

50.24 

31.75 

3.6 

40.97 

23.96 

3.6 

68.43 

14.99 

3.7 

68.61 

16.88 

3.8 

5.35 

14.66 

4.6 

50.42 

32.11 

4.6 

41.77 

24.28 

4.6 

68.61 

16.18 

4.7 

• 

58.94 

15.98 

4.8 

5.67 

14.52 

5.6 

50.57 

32.47 

5.6 

42.52 

24.61 

5.6 

58.80 

16.37 

6.7  '  69.26 

16.11 

5.8 

5.99 

14.51 

6.6 

50.72 

32.82 

6.6 

43.19 

24.94 

6.6 

69.00 

16.57 

6.7    59.54 

16.24 

6.8 

6.29 

14.49 

7.6 

50.86 

33.16 

7.6 

43.84 

25.27 

7.6 

59.20 

16.78 

• 

7.7  1  69.84 

16.37 

7.8 

6.58 

14.49 

8.6 

50.99 

33.50 

8.6 

44.48 

26.58 

8.6 

69.38 

16.01 

8.7 

60.12 

16.48 

8.8 

6.87 

14.48 

9.6 

51.12 

33.82 

9.6 

45.11 

26.87 

9.6 

59.69 

16.25 

9.7  ;  60.40 

16.69 

9.8 

7.15 

14.45 

10.6 

51.25 

34.13 

10.6 

45.79 

26.16 

10.6 

59.74 

16.52 

10.7    60.67 

16.68 

10.8 

7.42 

14.41 

11.6 

51.40 

34.44 

11.6 

46.51 

26.43 

11.6 

59.89 

16.80 

11.7  j  60.96 

1 

16.77 

11.8 

7.70 

14.37 

12.6 

51.58 

34.76 

12.6 

47.29 

26.72 

12.6 

60.02 

17.07 

12.7 

61.26 

16.86 

12.8 

7.98 

14.S2 

13.6 

51.75 

35.09 

13.6    48.10 

27.03 

13.6 

60.14 

17.34 

13.7 

61.67 

16.94 

13.8 

8.31 

14.27 

14.6 

51.93 

35.47 

14.6 

48.92 

27.36 

14.6 

60.26 

17.60 

14.7    61.90 

17.04 

14.8 

8.63 

14.23 

15.6 

52.10 

35.84 

15.6 

49.72 

27.72 

15.6 

60.37 

17.84 

16.7    62.24 

1 

17.16 

16.7 

8.97 

14.20 

16.6 

52.25 

36.25 

16.6 

50.45 

28.10 

16.6 

60.50 

18.07 

16.7 

62.67 

17.32 

16.7 

9.32 

14.19 

17.6 

52.39 

36.65 

17.6 

51.09 

28.47 

17.6 

60.62 

18.29 

17.7 

62.91 

17.60 

17.7 

9.66 

14.22 

18.5 

52.49 

37.05 

18.6 

51.67 

28.85 

18.6 

60.76 

18.52 

18.7 

63.21 

17.69 

18.7 

10.00 

14.26 

19.5 

52.58 

37.44 

19.6 

52.16 

29.22 

19.6 

60.92 

18.76 

19.7 

63.50 

17.88 

19.7 

10.32 

14.31 

20.5 

52.66 

37.81 

20.6 

52.61 

29.56 

20.6 

61.07 

19.03 

20.7 

63.77 

18.07 

20.7 

10.61 

14.37 

21.5 

52.74 

38.15 

21.6 

53.06 

29.91 

21.6 

61.22 

19.32 

21.7 

64.03 

18.25 

21.7 

10.88 

14.42 

22.5 

52.81 

3S.48 

22.6 

53.52 

30.23 

22.6 

61.35 

19.62 

22.7 

64.29 

18.40 

22.7 

11.16 

14.46 

23.5 

52.89 

38.81 

23.6 

54.02 

30.56 

23.6 

61.46 

19.93 

23.7  1  64.54 

1 

18.56 

23.7 

11.44 

14.48 

24.5 

52.99 

39.16 

24.6 

54.56 

30.87 

24.6 

61.56 

20.26 

24.7 

64.80 

18.70 

24.7 

11.71 

14.50 

25.5 

53.09 

39.49 

25.6 

55.12 

31.19 

26.6 

61.66 

20.58 

25.7 

65.08 

18.84 

25.7 

12.00 

14.50 

26.5 

53.20 

39.85 

26.6 

56.72 

31.61 

26.6 

61.73 

20.92 

26.7 

65.36 

18.97 

26.7 

12.29 

14.50 

27.5 

53.32 

40.22 

27.5 

56.29 

31.86 

27.6 

61.79 

21.21 

27.7 

66.66 

19.14 

27.7 

12.61 

14.52 

28.5 

53.43 

40.60 

28.5 

56.85 

32.21 

28.6 

61.86 

21.51 

28.7 

65.96 

19.31 

28.7 

12.92 

14.55 

29.5 

53.52 

40.98 

29.5 

67.38 

32.58 

29.6 

61.92 

21.81 

29.7 

66.26 

19.50 

29.7 

13.25 

14.00 

30.5 

53.60 

41.37 

30.5 

67.87 

32.96 

30.5 

61.99 

22.09 

30.6 

66.54 

19.69 

30.7 

13.67 

14.68 

31.5 

53.67 

41.76 

31.5 

58.31 

33.34 

31.5 

62.07 

22.38 

31.6 

66.84 

19.92 

31.7 

18.89 

14.76 

13.74      +13.71 

60.90     +50.89 

11.88     -11.84 

12.30     +12.26 

11.1 

34      +11.79 

0^   57»   24-.633 

P   31»  11V709 

Ih  4im  54«.846 

4h   io«  37-. 831 

5>» 

86»  50'.330 

+85^ 

49'    J 

24".14 

+88« 

62'    J 

>0".65 

-85° 

10'    A 

15".22 

+85« 

20'    1 

28".88 

+86^ 

9'    2 

W".51 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  O.  Menus. 

f  Menue. 

51  H.  Oephei. 

25  K.  Camelop. 

7  a.  OotentU. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wadu 
Mflan 

TtHIB. 

Atccn- 
ikn. 

Dedl- 
nation. 

Wash. 
Mean 
Time. 

Idem. 

Deell- 
natkxi. 

III 

Right 
Asoen- 

SiOD. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Asorn- 

aioQ. 

Deell- 
nation. 

Wash. 
Mean 
Time. 

Rifl^t 

Asoen- 

skn. 

DeoU- 
natkn. 

h  m 

•    » 

h  m 

•    t 

h  m 

•    t 

h  m 

•   1 

h  m 

•   # 

Sept. 

5  45 

-8449 

Sept. 

6  46 

-8043 

If 

Sept. 

7    3 

+8710 

Sept. 

7  14 

+8233 

It 

Sept. 

715 

-8654 

0.8 

34.98 

28.90 

0.8 

39.64 

37.83 

0.8 

12.71 

20.02 

0.9 

13.07 

53.95 

0.9 

5.75 

15.77 

1.8 

35.19 

28.81 

1.8 

39.75 

37.66 

1.8 

13.16 

19.80 

1.9 

13.25 

53.72 

1.9 

6.04 

15.59 

2.8 

35.40 

28.72 

2.8 

39.85 

37.49 

2.8 

13.63 

19.59 

2.9 

13.43 

53.50 

2.9 

6.31 

15.41 

3.8 

35.60 

28.62 

3.8 

39.96 

37.32 

3.8 

14.10 

19.39 

3.8 

13.60 

53.29 

3.9 

6.59 

15.21 

4.8 

35.82 

28.52 

4.8 

40.06 

37.15 

4.8 

14.58 

19.20 

4.8 

13.79 

53.09 

4.8 

6.86 

15.00 

5.8 

36.04 

28.42 

5.8 

40.16 

36.97 

5.8 

15.07 

19.02 

5.8 

13  98 

52.91 

5.8 

7.14 

14.80 

6.8 

36.26 

28.31 

6.8 

40.29 

36.78 

6.8 

15.55 

18.87 

6.8 

14.16 

52.75 

6.8 

7.42 

14.59 

7.8 

36.48 

28.19 

7.8 

40.41 

36.59 

7.8 

16.01 

18.73 

7.8 

14.33 

52.60 

7.8 

7.73 

14.39 

8.8 

36.72 

28.09 

8.8 

40.53 

36.41 

8.8 

16.45 

18.58 

8.8 

14.51 

52.45 

8.8 

8.05 

14.17 

9.8 

36.97 

28.02 

9.8 

40.65 

36.26 

9.8 

16.88 

18.44 

9.8 

14.66 

52.28 

9.8 

8.41 

13.97 

10.8 

37.22 

27.96 

10.8 

40.79 

36.11 

10.8 

17.30 

18.27 

10.8 

14.81 

52.11 

10.8 

8.78 

13.80 

U.8 

37.48 

27.92 

11.8 

40.92 

36.00 

11.8 

17.72 

18.10 

11.8 

14.98 

51.92 

11.8 

9.15 

13.65 

12.8 

37.72 

27.92 

12.8 

41.05 

35.91 

12.8 

18.15 

17.91 

12.8 

15.15 

51.72 

12.8 

9.52 

13.52 

13.8 

37.95 

27.92 

13.8 

41.18 

35.82 

13.8 

18.61 

17.72 

13.8 

15.32 

51.52 

13.8 

9.86 

13.41 

14.8 

38.17 

27.93 

14.8 

41.31 

35.77 

14.8 

19.10 

17.53 

14.8 

15.50 

51.29 

14.8 

10.21 

13.32 

15.8 

38.38 

27.93 

15.8 

41.41 

35.68 

15.8 

19.63 

17.34 

15.8 

15.70 

51.09 

15.8 

10.54 

13.22 

16.8    38.60 

27.92 

16.8 

41.54 

35.60 

16.8 

20.18 

17.19 

16.8 

15.92 

50.91 

16.8 

10.85 

13.11 

17.8    38.81 

27.89 

17.8 

41.66 

35.49 

17.8 

20.73 

17.06 

17.8 

16.13 

50.76 

17.8 

11.15 

12.98 

18.7 

39.03 

27.84 

18.8 

41.78 

35.38 

18.8 

21.27 

16.96 

18.8 

16.33 

50.63 

18.8 

11.47 

12.83 

19.7 

39.26 

27.80 

19.8 

41.90 

35.26 

19.8 

21.79 

16.86 

19.8 

16.54 

50.53 

19.8 

11.81 

12.67 

20.7 

39.49 

27.78 

20.8 

42.03 

35.15 

20.8 

22.27 

16.77 

20.8 

16.73 

50.43 

20.8 

12.17 

12.52 

21.7 

39.76 

27.77 

21.8 

42.16 

35.05 

21.8 

22.75 

16.69 

21.8 

16.91 

50.32 

21.8 

12.55 

12.38 

22.7 

40.02 

27.78 

22.8 

42.31 

34.96 

22.8 

23.21 

16.60 

22.8 

17.08 

50.21 

22.8 

12.97 

12.24 

23.7 

40.28 

27.82 

23.8 

42.45 

34.90 

23.8 

23.65 

16.50 

23.8 

17.24 

50.08 

23.8 

13.38 

12.14 

24.7 

40.53 

27.86 

24.8 

42.59 

34.86 

24.8 

24.10 

16.37 

24.8 

17.41 

49.95 

24.8 

13.80 

12.07 

25.7 

40.77 

27.91 

25.8 

42.74 

34.86 

25.8 

24.56 

16.24 

25.8 

17.58 

49.81 

25.8 

14.21 

12.01 

26.7 

41.02 

28.00 

26.8 

42.88 

34.85 

26.8 

25.03 

16.11 

26.8 

17.76 

49.66 

26.8 

14.61 

11.96 

27.7 

41.26 

28.08 

27.8 

43.02 

«j4.o4 

27.8 

25.53 

16.00 

27.8 

17.95 

49.52 

27.8 

15.00 

11.92 

28.7 

41.48 

28.16 

28.8 

43.15 

34.83 

28.8 

26.05 

15.89 

28.8 

18.14 

49.39 

28.8 

15.39 

11.88 

29.7 

41.71 

28.22 

29.8 

43.29 

34.82 

29.8 

26.58 

15.78 

29.8 

18.35 

49.29 

29.8 

15.78 

11.84 

30.7 

41.93 

28.30 

30.8 

43.42 

34.83 

30.8 

27.13 

15.69 

30.8 

18.55 

49.19 

30.8 

16.15 

11.79 

31.7 

42.15 

28.37 

31.8 

43.54 

34.80 

31.8 

27.67 

15.62 

31.8 

18.78 

49.09 

31.8 

16.51 

11.74 

11.09      -11.04 

6.21        -6.12 

20.26      +20.24 

7.73       +7.66 

18.( 

)1      -18.49 

5»»   45»  51«.396 

6>»  46«  48-.653 

7h     gm    2*.335 

7h  14m    7..912 

7h 

15«  39-.691 

-84°   49'    44".27 

-80<>  43'    46".14 

+87°  10'    43".86 

+82°  34'    17".32 

-86° 

54'    19".75 

6934*>- 

-1919- 

^19 

290 


APPARENT  PLACES  OE  STARS,  1919. 


CmCUMPOLAR  STAKS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groombxidge  1119. 

Mag.  7.0 

f  Oetantis. 
Mag.  5.4 

1  H.  Dzaoonis. 

Mag.  4.6 

f  ChamKleontiB. 
Mag.  5.2 

80  H.  Oamelop. 
Mag.  5.3 

Wash. 
Mean 

mm*         _ 

Right 

A8C6X1- 

sioii. 

Deoll- 
natioQ. 

Wash. 
Uean 
Time. 

RUtht 

Asoen- 

skm. 

DeoU- 

DatiOQ. 

WadL 
Mean 
Time. 

Right 
Asoen- 

DeoU- 
natJoQ. 

Wash. 
Mean 
Time. 

Bight 
Aseen- 

DeoU- 
nation. 

Waeh. 
Mean 
Time. 

RIglit 
sicn. 

Pecb- 
nation. 

Time. 

M^»%*»^i< 

h  m 

•   # 

h  m 

•    t 

h  m 

•    t 

h  m 

•   / 

h  m 

e    t 

Sept. 

817 

+8852 

Sept. 

9    8 

-8520 

Sept. 

9  25 

+8140 
It 

Sept. 

936 

-8034 

If 

Sept. 

10  21 

+8257 

0.9 

41.97 

13.22 

0.9 

21.52 

37.17 

0.9 

8 

37.79 

48.31 

0.9 

11.27 

52.40 

0.9 

14.81 

58.66 

1.9 

42.78 

12.91 

1.9 

21.62 

36.91 

1.9 

37.86 

47.95 

1.9 

11.31 

52.12 

1.9 

14.85 

58.27 

2.9 

43.64 

12.60 

2.9 

21.72 

36.64 

2.9 

37.94 

47.61 

2.9 

11.34 

51.84 

2.9 

14.88 

57.88 

3.9 

44.53 

12.31 

3.9 

21.81 

36.38 

3.9 

38.02 

47.26 

3.9 

11.38 

51.56 

3.9 

14.93 

67.50 

1 
\ 

4.9 

45.47 

12.03 

4.9 

21.89 

36.10 

4.9 

38.12 

46.91 

4.9 

11.41 

51.28 

4.9 

14.99 

1 

67.12    i 

5.9 

46.42 

11.76 

5.9 

21.98 

35.79 

5.9 

38.22 

46.57 

5.9 

11.45 

60.97 

5.9 

15.05 

66.75    i 

6.9 

47.39 

11.50 

6.9 

22.06 

35.48 

6.9 

38.31 

46.25 

6.9 

11.48 

50.65 

6.9 

16.12 

66.39 

7.9 

48.32 

11.25 

7.9 

22.16 

35.19 

7.9 

38.40 

45.94 

7.9 

11.52 

50.34 

7.9 

15.18 

66.05 

8.9 

49.21 

11.00 

8.9 

22.28 

34.89 

8.9 

38.49 

45.65 

8.9 

11.66 

50.03 

8.9 

16.24 

65.72 

9.9 

50.05 

10.76 

9.9 

22.41 

34.58 

9.9 

38.56 

45.35 

9.9 

11.60 

49.71 

9.9 

16.29 

65.38 

10.9 

50.85 

10.51 

10.9 

22.55 

34.28 

10.9 

38.62 

45.05 

10.9 

11.66 

49.40 

10.9 

15.34 

65.05 

11.9 

51.65 

10.24 

11.9 

22.72 

33.99 

11.9 

38.70 

44.74 

11.9 

11.73 

49.13 

11.9 

16.38 

64.71 

12.9 

52.48 

9.97 

12.9 

22.89 

33.75 

12.9 

38.78 

44.41 

12.9 

11.80 

48.83 

12.9 

16.41 

64.36 

13.9 

53.36 

9.68 

13.9 

23.05 

33.53 

13.9 

38.86 

44.05 

13.9 

11.87 

48.58 

13.9 

15.45 

63.97 

14.9 

54.32 

9.39 

14.9 

23.23 

33.33 

14.9 

38.95 

43.69 

14.9 

11.95 

48.33 

14.9 

15.51 

63.55 

15.9 

55.37 

9.10 

15.9 

23.37 

33.11 

15.9 

39.05 

43.33 

15.9 

12.03 

48.10 

15.9 

15.50 

63.15 

16.9 

56.48 

8.82 

16.9 

23.51 

32.87 

16.9 

39.18 

42.99 

16.9 

12.09 

47.88 

16.9 

16.68 

62.76 

17.9 

57.62 

8.57 

17.9 

23.65 

32.66 

17.9 

39.30 

42.64 

17.9 

12.15 

47.63 

17.9 

15.77 

52.38 

18.9 

58.78 

8.33 

18.9 

23.78 

32.41 

18.9 

39.43 

42.33 

18.9 

12.21 

47.36 

18.9 

15.86 

51.99 

19.9 

59.91 

8.12 

19.9 

23.92 

32.15 

19.9 

39.56 

42.04 

19.9 

12.26 

47.08 

19.9 

16.97 

51.67 

20.8 

60.96 

7.92 

20.9 

24.07 

31.88 

20.9 

39.67 

41.76 

20.9 

12.33 

46.80 

20.9 

16.08 

51.34 

21.8 

61.96 

7.72 

21.9 

24.25 

31.61 

21.9 

39.78 

41.49 

21.9 

12.39 

46.50 

21.9 

16.16 

61.03 

22.8 

62.93 

7.51 

22.9 

24.44 

31.35 

22.9 

39.88 

41.22 

22.9 

12.48 

46.22 

22.9 

16.23 

50.70 

23.8 

63.87 

7.30 

23.9 

24.63 

31.10 

23.9 

39.97 

40.95 

23.9 

12.57 

45.94 

23.9 

16.31 

60.38 

24.8 

64.80 

7.08 

24.9 

24.85 

30.86 

24.9 

40.06 

40.67 

24.9 

12.66 

45.68 

24.9 

16.37 

50.05 

25.8 

65.76 

6.8(i 

25.9 

25.07 

30.66 

25.9 

40.16 

40.34 

25.9 

12.76 

45.44 

25.9 

16.44 

49.72 

2(i.8 

66.76 

6.64 

2<).9 

25.30 

30.46 

26.9 

40.26 

40.05 

26.9 

12.86 

45.22 

26.9 

16.52 

49.38 

27.8 

67.80 

6.41 

27.9 

25.52 

30.27 

27.9  1  40.37 

39.73 

27.9    12.96 

45.02 

27.9 

16.61 

49.01    : 

28.8 

68.89 

6.18 

28.9 

25.72 

30.10 

28.9    40.50 

39.42 

28.9 

13.06 

44.81 

28.9 

16.70 

48.05    . 

29.8 

70.03 

5.96 

29.9 

25.93 

29.91 

29.9 

40.62 

39.12 

29.9 

13.17 

44.61 

29.9 

16.80 

48.29   I 

30.8 

71.21 

5.76 

30.9 

26.13 

29.74 

30.9 

40.75 

38.83 

30.9 

13.26 

44.42 

30.9 

16.91 

47.93  .: 

31.8 

72.42 

5.56 

31.9 

26.33 

29.57 

31.9 

40.89 

38.54 

31.9 

13.35 

44.22 

31.9 

17.04 

47.59  ;^ 

50.67       +5 

0.66 

12.32      -12.28 

0.91        +6.84 

6.11       -6.03 

8.16       + 

8.10     : 

gh    i7«  4 

7«.546 

9^     8»  41-.594 

9^  25«  39«.275 

9^  36«  19-.026 

lOh  21«  1 

9V949  :  -, 

+88*' 

52'    3 

7".80 

-85*' 

20'    2 

6".78  1 

+81*» 

41'    1 

0".13  1 

-80^ 

34'    3 

9".26  1 

+82** 

58'    1 

7".67  IT: 

i 

I 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 


Mag.  6.3 

Bradley  1678. 
Mag.  6.3 

iOctantis. 
Mag.  5.4 

88H.  Camelop.tfeg. 
Mag.  5.3 

1 

ff  Ootantta.       A 

Mag.  5.6        ' 

'Wash. 

Mean 
Ttaie. 

Ripht 

Asoeii- 

sion. 

DecU- 
natkn. 

Wasb. 
ICean 
Time. 

Right 

A8O0I1- 

lion. 

DeoU- 

Wash. 
Mean 
Time. 

R10it 
Ascen- 
sion. 

Decll- 
natioo. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
naticm. 

Wash. 
Mean 
Time. 

Ri^t 

Aseen- 

skm. 

Dedi- 
natioD. 

h  m 

•   1 

h  m 

•   / 

h  m 

•    § 

h  m 

•   1 

h  m 

•     r 

Sept. 

10  59 

-84  9 

Sept. 

1213 

+88  8 

Sept. 

12  46 

-8441 

ft 

Sept. 

12  48 

+8350 
If 

Sept. 

13  27 

-8522 

1.0 

44.63 

51.37 

1.1 

45.69 

45.86 

1.1 

16.82 

30.02 

1.1 

19.47 

64.92 

1.1 

34.14 

48.87 

2.0 

44.62 

51.08 

2.1 

45.39 

45.49 

2.1 

16.72 

29.78 

2.1 

19.36 

64.59 

2.1 

33.99 

48.66 

8.0 

44.61 

50.80 

3.1 

45.11 

45.12 

3.1 

16.61 

29.53 

3.1 

19.26 

64.25 

3.1 

33.84 

48.45 

4.0 

44.59 

50.51 

4.1 

44.88 

44.75 

4.1 

16.51 

29.29 

4.1 

19.15 

63.89 

4.1 

33.67 

48.25 

1 
5.0   44.56 

50.21 

5.1 

44.68 

44.38 

5.1 

16.39 

29.05 

5.1 

19.06 

63.53 

5.1 

33.50 

48.03 

6.0 

44.53 

49.91 

6.1 

44.52 

44.01 

6.1 

16.26 

28.80 

6.1 

18.97 

63.20 

6.1 

33.83 

47.81 

6.9 

44.52 

49.61 

7.0 

44.37 

43.63 

7.1 

16.14 

28.54 

7.1 

18.91 

62.86 

7.1 

33.15 

47.59 

7.9 

44.50 

49.29 

8.0 

44.23 

43.27 

8.1 

16.01 

28.26 

8.1 

18.84 

62.51 

8.1 

32.97 

47.35 

8.9 

44.49 

48.96 

9.0 

44.09 

42.93 

9.1 

15.90 

27.97 

9.1 

18.76 

62.19 

9.1 

32.79 

47.08 

9.9 

44.49 

48.60 

10.0 

43.92 

42.59 

10.1 

15.79 

27.65 

10.1 

18.68 

61.86 

10.1 

32.61 

46.81 

10.9 

44.50 

48.26 

11.0 

43.74 

42.26 

11.1 

15.69 

27.34 

11.1 

18.59 

61.55 

11.1 

32.47 

46.53 

11.9 

44.53 

47.93 

12.0 

43.51 

41.92 

12.1 

15.63 

27.03 

12.1 

18.49 

61.23 

12.1 

32.34 

46.24 

12.9 

44.57 

47.61 

13.0 

43.26 

41.55 

13.1 

15.57 

26.72 

13.1 

18.39 

60.90 

13.1 

32.23 

45.96 

13.9 

44.62 

47.31 

14.0 

43.01 

41.17 

14.1 

15.52 

26.43 

14.1 

18.28 

60.53 

14.1 

32.14 

45.67 

14.9 

44.68 

47.04 

15.0 

42.80 

40.77 

15.0 

15.49 

26.16 

15.1 

18.19 

60.17 

15.1 

32.06 

45.42 

15.9 

44.72 

46.77 

16.0 

42.62 

40.35 

16.0 

15.45 

25.90 

16.0 

18.11 

59.78 

16.1 

31.97 

45.18 

16.9 

44.76 

46.50 

17.0 

42.50 

39.92 

17.0 

15.89 

25.63 

17.0 

18.05 

59.37 

17.1 

31.87 

44.95 

17.9 

44.79 

46.22 

18.0 

42.44 

39.51 

18.0 

15.32 

25.36 

18.0 

17.99 

58.96 

18.1 

31.74 

44.71 

18.9 

44.81 

45.94 

19.0 

42.40 

39.12 

19.0 

15.26 

25.09 

19.0 

17.94 

58.58 

19.1 

31.62 

44.46 

19.9 

44.84 

45.62 

20.0 

42.40 

38.73 

20.0 

15.18 

24.81 

20.0 

17.91 

58.20 

20.1 

31.49 

44.19 

20.9 

44.87 

45.30 

21.0 

42.40 

38.37 

21.0 

15.10 

24.49 

21.0 

17.88 

57.84 

21.1 

31.36 

43.92 

21.9 

44.90 

44.96 

22.0 

42.36 

38.02 

22.0 

15.03 

24.17 

22.0 

17.83 

57.50 

22.1 

31.23 

43.60 

22.9 

44.95 

44.62 

23.0 

42.31 

37.68 

23.0 

14.97 

23.84 

23.0 

17.79 

57.17 

23.1 

31.12 

43.28 

23.9 

45.01 

44.28 

24.0 

42.24 

37.34 

24.0 

14.93 

23.49 

24.0 

17.73 

56.84 

24.1 

31.02 

42.96 

24.9 

45.10 

43.96 

24.9 

42.15 

36.98 

25.0 

14.92 

23.14 

25.0 

17.68 

56.50 

25.1 

30.94 

42.64 

25.9 

45.19 

43.67 

25.9 

42.05 

36.61 

26.0 

14.90 

22.80 

26.0 

17.61 

56.15 

26.0 

30.88 

42.31 

26.9 

45.29 

43.38 

26.9 

41.96 

36.24 

27.0 

14.90 

22.48 

27.0 

17.55 

55.78 

27.0 

30.83 

41.98 

27.9 

45.39 

43.09 

27.9 

41.89 

35.86 

28.0 

14.91 

22.16 

28.0 

17.49 

55.40 

28.0 

30.79 

41.67 

28.9 

45.49 

42.81 

28.9 

41.83 

35.47 

29.0 

14.91 

21.86 

29.0 

17.45 

55.02 

29.0 

30.75 

41.38 

29.9 

45.58 

42.54 

29.9 

41.82 

35.06 

30.0 

14.91 

21.57 

30.0 

17.41 

54.64 

30.0 

30.71 

41.08 

30.9 

45.67 

42.28 

30.9 

41.82 

34.65 

31.0 

14.92 

21.27 

31.0 

17.39 

54.23 

31.0 

30.67 

40.80 

31.9 

45.75 

42.02 

31.9 

41.87 

34.25 

32.0 

14.92 

20.98 

32.0 

17.38 

53.81 

32.0 

30.63 

40.53 

9.83        -9.78 

30.89     +30.87 

10.81     -10.76 

9.34       +9.28 

12.41      -1 

2.37 

10^   59»  54V546 

12»   14»  29M90 

12»»  46»  19-. 119 

12»»  48»  31-.308 

13>»  27»  3 

2'.891 

-84« 

9'    2 

9".33  1 

+88*» 

8'    5 

6".19  1 

-84** 

41' 

1".57  1 

+83** 

51'    1 

1".30  1 

-85** 

22'    1 

.9"  A^ 
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APPARENT  PLACES  0¥  STAES,  1919. 

CmCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mag.  4.1 

Oioombiidfe  S888. 
Mag.  7.2 

pOotantU. 
Mag.  5.7 

€  TST9m  Minorta. 
1^.4.4 

dea.Afodis. 
Mag.  5.9 

Wash. 
Hmuh 
Time. 

Ri|^ 

Aaoen- 

bUml 

DeelK 
natkn. 

Wash. 
Mean 
TUne. 

Right 

Aeoen- 

sian. 

Deoll- 
natloQ. 

Wash. 
Mean 
Time. 

Bight 

Aeoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoeo- 

sion. 

Decli- 
nation. 

Wtth. 
Mean 
Time. 

Right 

Decli- 
nation. 

h  m 

•   / 

h  m 

•   t 

h  m 

•    f 

h  m 

•   1 

h  m 

•  f 

Sept. 

1413 

-8318 

3ept. 

15   2 

+8732 

Sept. 

15  24 

-8412 

^pt. 

16  54 

+8210|Bept. 

1716 

mm 

-8047 

1.1 

51.56 

23.35 

1.2 

28.39 

50.24 

1.2 

a 
o4.o4 

21.71 

1.3 

7.41 

39.83 

1.3 

80.17 

30.80 

2.1 

51.44 

23.18 

2.2 

27.84 

50.06 

2.2 

34.67 

21.63 

2.3 

7.22 

39.84 

2.3 

30.06 

80.84 

3.1 

51.32 

23.03 

3.2 

27.31 

49.87 

3.2 

34.51 

21.54 

3.3 

7.04 

39.84 

3.3 

29.96 

30.90 

4.1 

51.19 

22.87 

4.2 

26.78 

49.67 

4.2 

34.33 

21.46 

4.3 

6.85 

39.83 

4.3 

29.86 

30.95 

6.1 

51.05 

22.71 

5.2 

26.27 

49.45 

5.2 

34.15 

21.37 

5.2 

6.66 

39.80 

5.3 

29.74 

81.00 

6.1 

50.91 

22.54 

6.2 

25.79 

49.23 

6.2 

33.97 

21.28 

6.2 

6.48 

39.76 

6.3 

29.63 

3L06 

7.1 

50.77 

22.36 

7.2 

25.32 

49.00 

7.2 

33.77 

21.19 

7.2 

6.30 

39.70 

7.3 

29.50 

31.13 

8.1 

\ 

50.62 

22.18 

8.2 

24.87 

48.77 

8.2 

33.57 

21.10 

8.2 

6.13 

39.65 

8.9 

29.37 

31.20 

1 
9.1 

50.47 

21.96 

9.2 

24.43 

48.57 

9.2 

33.37 

20.97 

9.2 

5.96 

39.61 

9.a 

29.23 

31.23 

10.1 

50.32 

21.73 

10.2 

23.98 

48.37 

10.2 

33.16 

20.83 

10.2 

5.80 

39.58 

10.3 

29.09 

31.25 

11.1 

50.18 

21.48 

11.2 

23.52 

48.20 

11.2 

32.96 

20.66 

11.2 

5.63 

39.55 

11.2 

28.94 

31JS5 

12.1 

50.07 

21.22 

12.2 

23.03 

48.02 

12.2 

32.77 

20.48 

12.2 

5.46 

39.54 

12.2 

28.81 

31.21 

13.1 

49.96 

20.97 

13.1 

22.52 

47.84 

13.2 

32.61 

20.30 

13.2 

5.28 

39.53 

13.2 

28.67 

81.16 

14.1 

49.87 

20.74 

14.1 

21.99 

47.63 

14.2 

32.46 

20.13 

14.2 

5.09 

39.51 

14.2 

28.57 

81.11 

15.1 

49.79 

20.50 

15.1 

21.45 

47.40 

15.2 

32.33 

19.95 

15.2 

4.89 

39.48 

15.2 

28.46 

31.07 

16.1 

49.71 

20.29 

16.1 

20.93 

47.16 

16.2 

32.19 

19.80 

16.2 

4.70 

39.44 

16.2 

28.37 

31.03 

17.1 

49.62 

20.09 

17.1 

20.44 

46.89 

17.2 

32.05 

19.66 

17.2 

4.51 

39.35 

17.2 

28.26 

31.02 

18.1 

49.52 

19.89 

18.1 

19.97 

46.60 

18.2 

31.90 

19.53 

18.2 

4.32 

39.25 

18.2 

28.16 

31.0S 

19.1 

49.39 

19.67 

19.1 

19.54 

46.32 

19.1 

31.72 

19.39 

19.2 

4.14 

39.12 

19.2 

28.03 

31.03 

20.1 

49.27 

19.44 

20.1 

19.14 

46.04 

20.1 

31.54 

19.24 

20.2 

3.97 

39.00 

20.2 

27.90 

31.02 

21.1 

49.15 

19.20 

21.1 

18.76 

45.76 

21.1 

31.36 

19.06 

21.2 

3.80 

38.89 

21.2 

27.77 

31.01 

22.1 

49.02 

18.92 

22.1 

18.37 

45.51 

22.1 

31.17 

18.88 

22.2 

3.63 

38.78 

22.2 

27.63 

30.97 

23.1 

48.92 

18.63 

23.1 

17.99 

45.27 

23.1 

30.98 

18.65 

23.2 

3.47 

38.69 

23.2 

27.49 

30.89 

24.1 

48.82 

18.34 

24.1 

17.57 

45.04 

24.1 

30.81 

18.41 

24.2 

3.30 

38.60 

24.2 

27.35 

30.81 

25.1 

48.73 

18.04 

25.1 

17.15 

44.82 

25.1 

30.66 

18.16 

25.2 

3.14 

38.52 

25.2 

27.20 

30.71 

26.1 

48.64 

17.74 

26.1 

16.72 

44.58 

26.1 

30.51 

17.92 

26.2 

2.96 

38.45 

26.2 

27.07 

30.60 

27.1 

48.58 

17.44 

27.1 

16.29 

44.33 

27.1 

30.37 

17.67 

27.2 

2.79 

38.37 

27.2 

26.96 

30.49 

28.1 

48.52 

17.14 

28.1 

15.83 

44.06 

28.1 

30.24 

17.43 

28.2 

2.62 

38.28 

28.2 

26.85 

30.38 

29.1 

48.45 

16.86 

29.1 

15.40 

43.79 

29.1 

30.12 

17.20 

29.2 

2.44 

38.18 

29.2 

26.74 

30.25 

30.1 

48.40 

16.59 

30.1 

14.97 

43.51 

30.1 

30.01 

16.97 

30.2 

2.25 

38.04 

30.2 

26.63 

30.14 

31.1 

48.34 

16.33 

31.1 

14.56 

43.20 

31.1 

29.90 

10.77 

31.2 

2.07 

37.90 

31.2 

26.52 

30.04 

32.1 

48.28 

16.07 

32.1 

14.18 

42.88 

32.1 

29.77 

16.56 

32.2 

1.90 

37.73 

32.2 

26.41     29.94 

8.58        -8.52 

23.36     +23.34 

9.90       -9.85 

7.J 

15       +7.28 

6.25       -6.17 

U^   13«  46-.350 

15^     3»»     2«.510 

1511  24"»  23».351 

16^ 

54™  12».991 

17h  igm  17.^234 

-83<^ 

17'    6 

4".52  1 

+87^ 

32'    4 

2".66  1 

-84*> 

11'    S 

►5".43  1 

+82^ 

10'    2 

1".42  1 

-80*» 

47'    ] 

L4"^ 

APPABENT  PLAGES  OF  STARS,  1919. 
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CmCUMPOLAS  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINOTON. 


UnMBlIiBOZU. 

XOotantlt. 

X  TJzuB  Minoiia. 

crOetaBtts. 

TSDnuNmia. 

Mag.  4.4 

Mag.  6.2 

Mag.  6.6 

Mag.  5.6 

Mag.  6.7 

iiSi 
me. 

ABoeo- 
ikm. 

DmU- 
natim. 

Wash. 
Time. 

Riglit 

Aeoen- 

sion. 

Deeli- 
oatko. 

Waah. 
Mean 
Time. 

AsSm- 
licn. 

Deeli- 
natian. 

Waah. 
Itan 
Ttane. 

R^tt 
•ioo. 

Decli- 
nation. 

Waafa. 
Mean 
Time. 

Rlglit 
AaooD- 

alon. 

Decll- 
natkm. 

h  m 

•   t 

h  m 

e     / 

h  m 

•    / 

h  m 

•   f 

h  m 

•   1 

pt. 

17  67 

+8637 
11 

Sept. 

18    7 

-8740 

Sept. 

18  69 

+89  1 

Sept. 

19  32 

-8913 

Sept. 

2048 

+8214 

:s 

71.66 

13.29 

1.3 

71.26 

2.83 

1.3 

54.69 

37.21 

1.4 

80.90 

14.71 

1.4 

38.03 

22.12 

t.3 

71.14 

13.41 

2.3 

70.83 

2.94 

2.3 

63.29 

37.43 

2.4 

79.91 

14.92 

2.4 

37.94 

22.46 

L3 

70.72 

13.51 

3.3 

70.41 

3.06 

3.3 

61.96 

37.63 

3.4 

78.96 

16.13 

8.4 

37.86 

22.80 

[.3 

70.28 

13.61 

4.3 

70.00 

3.16 

4.3 

60.68 

37.81 

4.4 

78.01 

16.36 

4.4 

37.74 

23.13 

L3 

69.86 

13.68 

5.3 

69.67 

3.29 

6.3 

49.19 

37.99 

6.4 

77.04 

16.57 

5.4 

37.64 

23.46 

(.3 

69.43 

13.73 

6.3 

69.12 

3.42 

6.3 

47.81 

38.18 

6.4 

76.04 

15.79 

6.4 

37.63 

23.76 

^3 

69.01 

13.77 

7.3 

68.66 

3.56 

7.3 

46.46 

38.27 

7.4 

74.96 

16.02 

7.4 

37.42 

24.04 

{.3 

68.62 

13.81 

8.3 

68.17 

3.69 

8.3 

46.14 

38.41 

8.3 

73.78 

16.26 

8.4 

r 

37.30 

24.31 

K3 

68.23 

13.87 

9.3 

67.65 

3.79 

9.3 

43.88 

38.66 

9.3 

72.62 

16.49 

9.4 

37.19 

24.69 

).3 

67.84 

13.95 

10.3 

67.10 

3.88 

10.3 

42.66 

38.73 

10.3 

71.18 

16.68 

10.4 

37.09 

24.88 

L.3 

67.46 

14.03 

11.3 

66.65 

3.94 

11.3 

41.44 

38.90 

11.3 

69.78 

16.86 

11.4 

36.99 

25.17 

J.3 

67.06 

14.11 

12.3 

66.03 

4.00 

12.3 

40.19 

39.07 

12.3 

68.38 

17.02 

12.4 

36.89 

26.49 

(.3 

66.64 

14.21 

13.3 

65.52 

4.03 

13.3 

38.89 

39.27 

13.3 

67.01 

17.15 

13.4 

36.79 

25.81 

L3 

66.21 

14.30 

14.3 

65.05 

4.04 

14.3 

37.51 

39.46 

14.3 

65.72 

17.27 

14.4 

36.68 

26.14 

>.3 

65.75 

14.39 

15.3 

64.61 

4.07 

15.3 

36.04 

39.64 

15.3 

64.60 

17.39 

15.4 

36.58 

26.47 

{.3 

65.29 

14.44 

16.3 

64.18 

4.10 

16.3 

34.61 

39.79 

16.3 

63.36 

17.52 

16.4 

36.45 

26.79 

r.3 

64.82 

14.45 

17.3 

63.76 

4.15 

17.3 

32.96 

39.93 

17.3 

62.24 

17.67 

17.4 

36.32 

27.09 

IS 

64.36 

14.46 

18.3 

63.31 

4.21 

18.3 

31.40 

40.04 

18.3 

61.09 

17.84 

18.4 

36.18 

27.38 

).3 

63.93 

14.45 

19.3 

62.84 

4.30 

19.3 

29.87 

40.14 

19.3 

59.88 

18.01 

19.4 

36.03 

27.63 

).3 

63.50 

14.44 

20.3 

62.33 

4.37 

20.3 

28.43 

40.22 

20.3 

58.57 

18.17 

20.4 

35.90 

27.87 

r.2 

63.08 

14.42 

21.3 

61.78 

4.43 

21.3 

27.04 

40.30 

21.3 

67.16 

18.34 

21.4 

35.76 

28.11 

1.2 

62.70 

14.41 

22.3 

61.22 

4.45 

22.3 

25.71 

40.37 

22.3 

55.63 

18.49 

22.4 

35.63 

28.33 

J.2 

62.29 

14.42 

23.3 

60.65 

4.46 

23.3 

24.39 

40.47 

23.3 

54.04 

18.63 

23.4 

35.51 

28.56 

1.2 

61.89 

14.43 

24.2 

60.08 

4.45 

24.3 

23.08 

40.58 

24.3 

52.42 

18.74 

24.4 

35.38 

28.81 

S.2 

61.49 

14.45 

25.2 

59.51 

4.41 

26.3 

21.74 

40.70 

25.3 

60.81 

18.84 

25.4 

36.26 

29.08 

1.2 

61.08 

14.47 

26.2 

58.97 

4.37 

26.3 

20.38 

40.81 

26.3 

49.21 

18.91 

26.4 

35.14 

29.34 

7^ 

60.66 

14.48 

27.2 

58.46 

4.32 

27.3 

18.96 

40.93 

27.3 

47.66 

18.97 

27.4 

35.01 

29.61 

S.2 

60.23 

14.49 

28.2 

57.95 

4.26 

28.3 

17.51 

41.05 

28.3 

46.16 

19.04 

28.3 

34.89 

29.88 

9.? 

59.78 

14.49 

29.2 

57/46 

4.22 

29.3 

16.01 

41.15 

29.3 

44.71 

19.12 

29.3 

34.75 

30.13 

0.2 

59.33 

14.48 

30.2 

56.98 

4.19 

30.3 

14.46 

41.24 

30.3 

43.29 

19.20 

30.3 

34.61 

30.38 

1.2 

58.89 

14.44 

31.2 

56.51 

4.16 

31.3 

12.91 

41.33 

31.3 

41.89 

19.28 

31.3 

34.45 

30.62 

2.2 

58.44 

14.39 

32.2 

56.04 

4.11 

32.3 

11.33 

41.38 

32.3 

40.50 

19.35 

32.3 

34.29 

30.85 

16.96      +16.94 

24.57     -5 

^4.56 

58.93     +58.92 

73.60     -73.59 

7.41       +7.34 

17^   68«  22-.811 

18»»     7»  2 

J3-.343 

19»»     0»  15-.079 

19"  30«  50-.769 

20*^  48«  32M46 

86*» 

36'     I 

»1".04 

-g70 

39'    ( 

i0".89 

+89*» 

1'    ] 

[2".80 

-89° 

13'    1 
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^«    ^ 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


39  H.  Ceiihei. 

yoeteatu. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.8 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Right 
Asoen- 

SiOD. 

Decll- 
natioQ. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

aion. 

Decli- 
natifm. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RIglit 
Aaoeo- 

sian. 

DMfli. 

natioo. 

Wash. 
Mean 
Time. 

Rl^ 

Aaoan- 

sicm. 

Deoll- 
natloo. 

h  m 

o     t 

h  m 

e     / 

h  m 

0        1 

h  m 

•   / 

h  m 

•     9 

Sept. 

2138 

-83  5 

Sept. 

22  16  1-8622 

Sept. 

22  38 

-8148 
It 

i$ept. 

23  28 

+865l|Bept. 

28  47 

-8227 

1.5 

s 
56.12 

18.90 

1.5 

S 

61.03 

31.83 

1.5 

s 
4.76 

3.00 

1.5 

10.96 

54.10 

1.5 

84.04 

41.25 

2.5 

56.09 

19.18 

2.5 

61.02 

32.10 

2.5 

4.77 

3.28 

2.5 

11.06 

54.50 

2.5 

84.10 

41.52 

8.5 

56.06 

19.45 

3.5 

61.01 

32.38 

8.5 

4.78 

3.55 

8.5 

11.12 

54.91 

8.5 

84.15 

41.78 

4.4 

56.03 

19.71 

4.5 

61.01 

32.66 

4.5 

4.80 

3.83 

4.5 

11.17 

55.31 

4.5 

84.21 

42.03 

5.4 

56.02 

19.99 

5.5 

61.01 

32.94 

5.5 

4.82 

4.12 

5.5 

11.20 

55.69 

5.5 

84.27 

42.30 

6.4 

55.99 

20.30 

6.5 

61.01 

33.26 

6.5 

4.84 

4.43 

6.5 

11.21 

56.08 

6.5 

•u^Ji^ 

42.57 

7.4 

55.96 

20.61 

7.5 

61.01 

33.57 

7.5 

4.85 

4.74 

7.5 

11.22 

56.47 

7.5 

84.40 

42.87 

8.4 

55.92 

20.93 

8.5 

60.97 

33.89 

8.5 

4.85 

5.06 

8.5 

11.22 

56.84 

8.5 

84.45 

43.18 

9.4 

55.87 

21.25 

9.5 

60.93 

34.22 

9.5 

4.85 

5.39 

9.5 

11.23 

57.18 

9.5 

84.50 

43.51 

10.4 

55.79 

21.57 

10.5 

60.85 

34.56 

10.5 

4.83 

5.72 

10.5 

11.26 

57.52 

10.5 

84.54 

43.83 

11.4 

55.71 

21.85 

11.5 

60.75 

34.88 

11.5 

4.80 

6.04 

11.5 

11.80 

57.88 

11.5 

84.55 

44.16 

12.4 

55.62 

22.13 

12.5 

60.62 

35.17 

12.5 

4.76 

6.36 

12.5 

11.86 

58.24 

12.5 

84.56 

44.48 

13.4 

55.53 

22.38 

13.4 

60.49 

35.46 

13.5 

4.72 

6.64 

13.5 

11.41 

58.62 

13.5 

84.56 

44.78 

14.4 

55.45 

22.63 

14.4 

60.38 

35.73 

14.5 

4.68 

6.92 

14.5 

11.46 

59.03 

14.5 

84.56 

45.07 

15.4 

55.38 

22.87 

15.4 

60.28 

35.97 

15.5 

4.65 

7.18 

15.5 

11.50 

59.46 

15.5 

84.57 

45.3< 

16.4 

55.32 

23.09 

16.4 

60.19 

36.21 

16.5 

4.63 

7.43 

16.5 

11.50 

59.89 

16.5 

84.59 

45.61 

17.4 

55.26 

23.33 

17.4 

60.11 

36.48 

17.5 

4.62 

7.69 

17.5 

11.47 

60.32 

17.5 

84.62 

45.88 

18.4 

55.21 

23.60 

18.4 

60.06 

36.77 

18.5 

4.61 

7.97 

18.5 

11.42 

60.74 

18.5 

84.65 

46.16 

19.4 

55.16 

23.87 

19.4 

59.98 

37.08 

19.4 

4.59 

8.27 

19.5 

11.35 

61.12 

19.5 

84.68 

46.45 

20.4 

55.08 

24.14 

20.4 

59.89 

37.39 

20.4     4.56 

8.58 

20.5 

11.27 

61.49 

20.5 

84.70 

46.77 

21.4 

55.00 

24.43 

21.4 

59.77 

37.72 

21.4 

4.52 

8.89 

21.5 

11.19 

61.85 

21.5 

84.71 

47:10 

22.4 

54.89 

24.73 

22.4 

59.63 

38.04 

22.4 

4.48 

9.22 

22.5 

11.14 

62.19 

22.5 

84.72 

47.44 

23.4 

54.76 

25.01 

23.4 

59.47 

38.34 

23.4 

4.42 

9.55 

23.5 

11.09 

62.58 

23.5 

84.70 

47.79 

24.4 

54.64 

25.29 

24.4 

59.29 

38.63 

24.4 

4.35 

9.86 

24.5 

11.05 

62.89 

24.5 

34.67 

48.13 

25.4 

54.52 

25.53 

25.4 

59.10 

38.91 

25.4 

4.29 

10.16 

25.5 

11.02 

63.25 

25.5 

84.64 

48.47 

26.4 

54.40 

25.77 

26.4 

58.90 

39.18 

26.4 

4.20 

10.45 

26.5 

10.99 

63.62 

26.5 

84.60 

48.79 

27.4 

54.27 

25.99 

27.4 

58.69 

39.44 

27.4 

4.12 

10.72 

27.5 

10.95 

63.99 

27.5 

84.57 

49.11 

28.4 

54.16 

26.21 

28.4 

58.50 

39.68 

28.4 

4.06 

10.99 

28.5 

10.92 

64.40 

28.5 

84.54 

49.40 

29.4 

54.05 

26.43 

29.4 

58.32 

39.93 

29.4 

4.00 

11.25 

29.5 

10.85 

64.79 

29.5 

34.51 

49.69 

30.4 

53.94 

26.64 

30.4 

58.14 

40.18 

30.4 

3.93 

11.50 

30.5 

10.77 

65.18 

80.5 

84.49 

49.96 

31.4 

53.83 

26.85 

31.4 

57.97 

40.42 

31.4 

3.87 

11.76 

31.5 

10.67 

65.57 

31.5 

84.46 

50.27 

32.4 

53.72    27.071 

32.4 

57.80 

40.67 

32.4 

3.81 

12.02 

32.4 

10.54 

65.96 

32.5    34.44  1 

50.56 

8.31        -8.25 

15.82      -15.79 

7.01 

6.94 

18.29     +18.27 

7.62       -7.56 

2l»»   38»  38'.548 

22^  16»  33-.212 

22»»  37«  5 

1V624 

23»»  27-  43«.571 

23»»  47»*  28-.687 

-83^ 

5'    3- 

4".33  1 

-86** 

22'    5 

0".92  I 

-81** 

48'    2 

4".80 

+86° 

51'  a 

8".62  1 

-82° 

28' 

8".42 
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CIRCUMPOLAE  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cevhel. 

a  UruB  Minozis. 
iPolmii.) 
Mag.  2.1 

4  G.  OMantia. 

Groombzidfe  760. 

OTOombiidft  MA. 

Mag.  4.5 

Mag.  6.6 

Mag.  6.7 

Mag.  6,4 

WMh 
Mean 
Thne. 

Right 

Aao&a- 

sion. 

Deeli- 
natioa. 

Wash. 

HMD 

Time. 

Right 

Afloen- 

sion. 

Deoli- 
natiim. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

ako. 

Deoli- 
natkn. 

Wash. 
Mean 

Time. 

Right 
Aaoen- 

tlOD. 

Deell- 
natkm. 

Wash. 
Mean 
Time. 

Right 

Afloen- 

ston. 

DmU- 
natlon. 

h  m 

e     1 

h  m 

e     1 

h  m 

e     / 

h  m 

•    t 

h  m 

•      9 

Oct. 

0  67 

+8549 

0  f 

Oct. 

132 

+8852 

Oct. 

142 

-8510 

ft 

Oct. 

411 

+8520 

Oct. 

6  36 

+85  9 

0.5 

53.60 

41.37 

0.5 

8 

57.87 

32.96 

0.5 

1.99 

w  W 

22.09 

0.6 

t 
6.54 

19.69 

0.7 

s 
13.57 

r  r 

14.68 

1.5 

63.67 

41.76 

1.5 

58.31 

33.34 

1.5 

2.07 

22.38 

1.6 

6.84 

19.92 

1.7 

13.89 

14.76 

2.5 

63.73 

42.16 

2.5 

58.69 

33.73 

2.5 

2.15 

22.66 

2.6 

7.12 

20.14 

2.7 

14.21 

14.85 

3.5 

63.77 

42.55 

3.5 

59.02 

34.11 

3.5 

2.24 

22.95 

3.6 

7.39 

20.39 

3.7 

14.52 

14.96 

4.5 

53.80 

42.94 

4.5 

59.29 

34.50 

4.5 

2.32 

23.24 

4.6 

7.63 

20.63 

4.7 

14.81 

15.09 

5.5 

63.81 

43.31 

5.5 

59.52 

34.88 

5.5 

2.40 

23.55 

5.6 

7.87 

20.87 

5.7 

15.10 

15.20 

6.5 

63.82 

43.69 

6.5 

59.76 

35.24 

6.5 

2.46 

23.88 

6.6 

8.11 

21.10 

6.7 

15.37 

15.31 

7.5 

63.85 

44.03 

7.5 

60.01 

35.58 

7.5 

2.53 

24.22 

7.6 

8.34 

21.29 

7.7 

15.64 

15.41 

8.5 

63.88 

44.38 

8.5 

60.31 

35.92 

8.5 

2.57 

24.67 

8.6 

8.57 

21.50 

8.7 

15.92 

15.50 

9.5 

63.92 

44.72 

9.5 

60.66 

36.25 

9.5 

2.58 

24.91 

9.6 

8.82 

21.70 

9.7 

16.19 

15.66 

10.5 

63.98 

45.09 

10.5 

61.04 

36.60 

10.5 

2.59 

25.25 

10.6 

9.08 

21.90 

10.7 

16.47 

15.62 

11.5 

64.04 

45.46 

11.5 

61.46 

36.97 

11.5 

2.58 

25.69 

11.6 

9.36 

22.12 

11.7 

16.80 

15.70 

12.5 

64.10 

45.86 

12.5 

61.85 

37.35 

12.5 

2.67 

25.90 

12.6 

9.64 

22.36 

12.7 

17.12 

15.79 

13.5 

64.14 

46.27 

13.5 

62.19 

37.76 

13.5 

2.57 

26.19 

13.6 

9.93 

22.58 

13.7 

17.45 

15.91 

14.5 

64.16 

46.70 

14.5 

62.46 

38.18 

14.5 

2.57 

26.47 

14.6 

10.21 

22.85 

14.7 

17.77 

16.05 

15.5 

54.17 

47.12 

15.5 

62.63 

38.61 

15.6 

2.59 

26.75 

15.6 

10.46 

• 

23.14 

15.7 

18.09 

16.23 

16.5 

64.14 

47.63 

16.5 

62.73 

39.01 

16.5 

2.62 

27.04 

16.6 

10.70 

23.44 

16.7 

18.39 

16.39 

17.5 

64.00 

47.91 

17.5 

62.76 

39.39 

17.5 

2.65 

27.35 

17.6 

10.91 

23.73 

17.7 

18.67 

16.56 

18.5 

54.04 

48.29 

18.5 

62.76 

39.77 

18.5 

2.66 

27.67 

18.6 

11.11 

24.01 

18.7 

18.92 

16.73 

J9.5 

64.00 

48.63 

19.5 

62.77 

40.14 

19.5 

2.67 

28.01 

19.6 

11.31 

24.28 

19.7 

19.17 

16.87 

20.5 

63.96 

48.96 

20.5 

62.81 

40.48 

20.5 

2.66 

28.37 

20.6 

11.50 

24.53 

20.7 

19.41 

17.05 

21.5 

53.94 

49.29 

21.5 

62.90 

40.82 

21.5 

2.63 

28.74 

21.6 

11.69 

24.78 

21.7 

19.65 

17.20 

22.5 

63.93 

49.62 

22.5 

63.00 

41.17 

22.5 

2.60 

29.11 

22.6 

11.89 

25.00 

22.6 

19.91 

17.34 

23.5 

63.92 

49.98 

23.5 

63.14 

41.53 

23.5 

2.56 

29.45 

23.6 

12.09 

25.23 

23.6 

20.17 

17.46 

24.5 

63.91 

50.32 

24J^ 

63.27 

41.89 

24.5 

2.49 

29.80 

24.6 

12.32 

25.49 

24.6 

20.44 

17.60 

25.4 

53.88 

50.69 

26.6 

63.37 

42.25 

25.5 

2.43 

30.13 

25.6 

12.53 

25.76 

25.6 

20.72 

17.74 

26.4 

63.85 

51.06 

26.5 

63.47 

42.62 

26.5 

2.36 

30.45 

26.6 

12.75 

26.03 

26.6 

20.99 

17.92 

27.4 

63.82 

51.44 

27.5 

63.52 

43.00 

27.5 

2.30 

30.77 

27.6 

12.97 

26.31 

27.6 

21.27 

18.09 

-    28.4 

63.78 

51.82 

28.5 

63.50 

43.39 

28.5 

2.24 

31.06 

28.6 

13.19 

26.62 

28.6 

21.55 

18.27 

t:      9  A 

63.72 

62.21 

29.5 

63.44 

43.80 

29.6 

2.19 

31.36 

29.6 

13.39 

26.93 

29.6 

21.83 

18.47 

:\   30.4 
1  ''•' 

63.63 

52.59 

30.5 

63.32 

44.19 

30.5 

2.14 

81.65 

S0.6 

13.58 

27.24 

30.6 

22.10 

18.70 

63.53 

52.96 

31.5 

63.14 

44.58 

31.5 

2.09 

31.94 

81.6 

13.76 

27.58 

31.6 

22.35 

18.94 

5     13.75       +13.72 

51.04     +51.03 

U.i 

»     -11.84 

12.2 

\\     +12.27 

11.84     +11.80 

■       0^    67«  24«.633 

jh  3im  11..709 

1^ 

41«  54«.846 

^ 

lO"  37-.831 

6^  35»  50-.330 

-'  +85*» 

48'    2 

4'M4  1 

+88* 

52'    2 

0".55  1 

-85*' 

10'    4 

5".22  1 

+85*^ 

20'    2 

8".88  1 

+86* 

V    ^ 

A?«  &Y 

296  APPARENT  PLACES  OF  8TAE8,  1919. 

CIECUMPOLAK  STAK8. 
FOR  THE  UPPER  TRANSIT  AT 


APPAEEITT  PLACES  OF  STABS,  1919.  297 

CIRCUMPOLAR  STARS. 
TOR  THE  UPPER  TRANSIT  AT 


398     APPASBSt  FLA0E8  OT  STABS,  WSt. 

dBCOMFOLAB  STABS. 
K>B  THE  U7FEB  TRUTOIT  AT 


APPARENT  PLACES  OE  STABS,  1919. 


299 


CIKCUMPOLAK  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  Octantts. 

Oroombridge  8288. 

pOotantia. 

€  TTraiD  Miaozla. 

69  O.  Apodis. 

Mag.  4.1 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  5.9 

Wash. 
Man 
Ttane. 

Right 

Asoen- 

siom. 

Deeli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Afloen- 

sion. 

DeoU- 
nation. 

Wash. 
MMn 
Time. 

Right 

Aaoen- 

sion. 

l>eeU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Deell- 
natloQ. 

h  in 

•    / 

h  m 

•    / 

h  m 

•    t 

h  m 

•   / 

h  m 

e     1 

Oct. 

14  13 

-8318 

Oct 

15   2 

+87  32 

Oct 

15  24 

-8412 

Oct 

16  53 

+8210 

a  a 

Oct 

17  16 

-8047 

1.1 

s 
48.34 

r  r 

16.33 

1.1 

8 

14.56 

43.20 

1.1 

8 

29.90 

W  f 

16.77 

1.2 

8 

62.07 

WW 

37.90 

1.2 

8 

26.52 

WW 

30.04 

2.1 

48.28 

16.07 

2.1 

14.18 

42.88 

2.1 

29.77 

16.56 

2.2 

61.90 

37.73 

2.2 

26.41 

29.94 

3.1 

48.21 

15.80 

3.1 

13.81 

42.55 

3.1 

29.64 

16.34 

3.2 

61.72 

37.55 

3.2 

26.30 

29.85 

4.1 

48.13 

15.52 

4.1 

13.47 

42.22 

4.1 

29.50 

16.12 

4.2 

61.57 

37.37 

4.2 

26.18 

29.77 

5.1 

48.05 

15.25 

5.1 

13.14 

41.90 

5.1 

29.37 

15.90 

5.2 

61.41 

37.19 

5.2 

26.07 

29.67 

6.1 

47.99 

14.94 

6.1 

12.83 

41.59 

6.1 

29.22 

15.66 

6.2 

61.26 

37.01 

6.2 

25.94 

29.57 

7.1 

47.92 

14.63 

7.1 

12.53 

41.29 

7.1 

29.07 

15.40 

7.2 

61.10 

36.82 

7.2 

25.80 

29.44 

8.0 

47.86 

14.30 

8.1 

12.21 

41,02 

8.1 

28.94 

15.12 

8.2 

60.95 

36.67 

8.2 

25.67 

29.29 

9.0 

47.81 

13.97 

9.1 

11.88 

40.74 

9.1 

28.83 

14.81 

9.2 

60.80 

36.53 

9.2 

25.55 

29.11 

10.0 

47.78 

13.64 

10.1 

11.51 

40.46 

10.1 

28.72 

14.50 

10.2 

60.63 

36.39 

10.2 

25.44 

28.91 

11.0 

47.77 

13.30 

11.1 

11.14 

40.17 

11.1 

28.64 

14.21 

11.2 

60.46 

36.25 

11.2 

25.34 

28.71 

12.0 

47.76 

12.99 

12.1 

10.75 

39.85 

12.1 

28.58 

13.92 

12.1 

60.29 

36.07 

12.2 

25.24 

28.52 

13.0 

47.76 

12.71 

13.1 

10.38 

39.54 

13.1 

28.52 

13.65 

13.1 

60.11 

35.89 

13.2 

25.15 

28.34 

14.0 

47.76 

12.45 

14.1 

10.02 

39.20 

14.1 

28.46 

13.40 

14.1 

59.95 

35.69 

14.2 

25.08 

28.17 

15.0 

47.78 

12.18 

15.1 

9.70 

38.83 

15.1 

28.39 

13.16 

15.1 

59.78 

35.46 

15.2 

25.00 

28.02 

16.0 

47.73 

11.91 

16.1 

9.42 

38.44 

16.1 

• 

28.31 

12.92 

16.1 

59.63 

35.23 

16.2 

24.91 

27.88 

17.0 

47.70 

11.64 

17.1 

9.17 

38.06 

17.1 

28.22 

12.67 

17.1 

59.48 

34.96 

17.1 

24.82 

27.74 

18.0 

47.67 

11.34 

18.1 

8.94 

37.72 

18.1 

28.12 

12.40 

18.1 

59.34 

34.71 

18.1 

24.71 

27.58 

19.0 

47.64 

11.01 

19.1 

8.74 

37.39 

19.1 

28.03 

12.11 

19.1 

59.22 

34.47 

19.1 

24.60 

27.40 

20.0 

47.60 

10.68 

20.0 

8.52 

37.06 

20.1 

27.92 

11.79 

20.1 

59.08 

34.24 

20.1 

24.48 

27.21 

21.0 

47.59 

10.34 

21.0 

8.29 

36.74 

21.1 

27.83 

11.48 

21.1 

58.94 

34.03 

21.1 

24.37 

26.99 

22.0 

47.60 

10.00 

22.0 

8.06 

36.43 

22.1 

27.77 

11.15 

22.1 

58.81 

33.83 

22.1 

24.26 

26.75 

23.0 

47.61 

9.65 

23.0 

7.81 

36.12 

23.1 

27.70 

10.81 

23.1 

58.67 

33.64 

23.1 

24.16 

26.51 

24.0 

47.63 

9.30 

24.0 

7.54 

35.80 

24.1 

27.66 

10.47 

24.1 

58.53 

33.44 

24.1 

24.07 

26.26 

25.0 

47.66 

8.97 

25.0 

7.28 

35.48 

25.1 

27.62 

10.14 

25.1 

58.39 

33.22 

25.1 

23.98 

26.00 

25.9 

47.69 

8.65 

26.0 

7.03 

35.14 

26.0 

27.58 

9.81 

26.1 

58.25 

32.99 

26.1 

23.90 

25.76 

26.9 

47.72 

8.33 

27.0 

6.79 

34.78 

27.0 

27.57 

9.50 

27.1 

58.11 

32.74 

27.1 

23.84 

25.52 

27.9 

47.77 

8.04 

28.0 

6.56 

34.42 

28.0 

27.55 

9.21 

28.1 

57.97 

32.47 

28.1 

23.78 

25.28 

28.9 

47.81 

7.75 

29.0 

6.37 

34.05 

29.0 

27.53 

8.92 

29.1 

57.84 

32.20 

29.1 

23.71 

25.04 

29.9 

47.84 

7.47 

30.0 

6.18 

33.67 

30.0 

27.50 

8.64 

30.1 

57.71 

31.92 

30.1 

23.64 

24.83 

90.9 

47.87 

7.19 

31.0 

6.03 

33.28 

31.0 

27.47 

8.37 

31.1 

57.58 

31.60 

31.1 

23.57 

24.63 

81.9 

47.88 

6.90 

32.0 

5.90 

32.89 

32.0 

27.44 

8.08 

32.1 

57.47 

31.31 

32.1 

23.49 

24.40 

8.58        -8.52 

23.34     +23.32 

9.90       -9.85 

7.35       +7.28 

6.25       -6.17 

U^    13«  46V350 

15»»     3«    2«.510 

15h  24«  23-.351 

16^  54«  12-. 991 

17h   i^m  17..234 

-83° 

17'    6 

4".52  1 

+87^ 

32'    4 

2".66  1 

-84** 

11'    5 

5".43  1 

+82«* 

10'    2 

1".42  1 

-80° 

47'    1 

Al'ta 

300 


AFPABENT  PLACES  OF  STAB^  IIIIbL 


OBCUIIFOLAR  STABS. 


*r  ^^Mim 

«r*  ^  m 

^d»«  ^ 

^•^^miww 

iXtmmMtaMlM. 

XOetalto. 

XltaalllMdt. 

—            T,             ? ; 

Mag.  4.4 

lf^.5.2 

lfig.6.6 

lf^.i.5                 Ma^MJf 

Wadk 
IfMn 

Ttane. 

lion. 

MtlDB. 

WmtL 

TlBM. 

R«^ 

■km. 

DmU- 

Wmtu 
Tim. 

Blllll 
staL 

DmU- 
BiOBn. 

S 

Bgt 

^S 

St 

h  m 

•   t 

h  m 

•   f 

h  m 

•  i 

li  m 

•      9 

k  m 

•  9 

Oct. 

17  57 

+8637 

ma 

Oct 

18   7 

-8740 

am 

Oct 

18  58 

+89  1 

§m 

Oct 

19  81 

-891I  Otet: 

S34B 

4«ll' 

1.2 

58.80 

WW 

14.44 

1.2 

56.51 

WW 

4.15 

1.8 

72.91 

WW 

41.88 

1.8 

101.89 

19.28     IJB 

9La 

an 

2.2 

58.44 

14.39 

2.2 

56.04 

4.11 

2.3 

71.33 

41.38 

2.3 

100.50 

19J6     tJ$ 

MM 

UM 

8.2 

58.00 

14.33 

3.2 

55.57 

4.09 

3.3 

69.77 

41.42 

8.8 

99.11 

19.48     S3 

M.M 

KM 

4.2 

57.57 

14.24 

4.2 

55.07 

4.08 

4.3 

68.23 

41.43 

4.8 

•7.67 

19  J» 

4J$ 

S8J8 

as 

5.2 

57.15 

14.16 

5.2 

54.55 

4.04 

5.3 

66.73 

41.45 

5.8 

96.16 

19.00 

&S 

S3Ji 

MM 

6.2 

56.75 

14.06 

6.2 

54.01 

4.00 

6.3 

65.28 

41.45 

6.8 

94.66 

19.07 

6.S 

nm 

UM 

7.2 

56.36 

13.98 

7.2 

53.46 

8.95 

7.2 

63.90 

41.48 

7.3 

92.91 

19.73 

7JB 

nM 

aji, 

8.2 

55.97 

13.92 

8.2 

52.91 

8.86 

8.2 

62.51 

41.51 

8.3 

91.20 

19.77 

a.s 

»M 

aji 

9.2 

55.57 

13.87 

9.2 

52.36 

3.74 

0.2 

61.14 

41.55 

9.8 

89.48 

19.7S 

•.s 

SSJ8 

SB 

10.2 

55.16 

13.84 

10.2 

51.84 

3.60 

10.2 

59.73 

41.62 

10.8 

87.79 

19.78 

10.S 

S8j99 

M 

11.2 

54.74 

13.80 

11.2 

51.36 

3.46 

11.2 

58.25 

41.68 

11.3 

80.18 

19.74 

nj^ 

njH 

«i 

12.2 

54.31 

13.74 

12.2 

50.92 

3.32 

12.2 

56.70 

41.74 

12.3 

84.66 

19.70 

12.3 

32.79 

a* 

13.2 

53.85 

13.66 

13.2 

60.49 

3.20 

13.2 

55.09 

41.79 

13.3 

83.24 

19.67 

13.3 

32.32 

MM 

14.2 

53.39 

13.57 

14.2 

50.09 

3.07 

14.2 

53.44 

41.79 

14.3 

81.88 

19.66 

14.3 

32.46 

aul 

15.2 

52.95 

13.45 

15.2 

49.69 

2.96 

15.2 

51.78 

41.79 

15.2 

80.54 

19.64 

15.3 

32.28 

nj$ 

16.2 

52.52 

13.31 

16.2 

49.26 

2.86 

16.2 

50.17 

41.75 

16.2 

79.14 

19.63 

16.3 

32.10 

nM 

17.2 

52.10 

13.16 

17.2 

48.80 

2.77 

17.2 

48.62 

41.70 

17.2 

77.67 

19.64 

17.3 

31.93 

SUI 

18.2 

51.72 

13.01 

18.2 

48.32 

2.67 

18.2 

47.15 

41.65 

18.2 

76.11 

19.65 

18.3 

31.76 

am 

19.2 

51.34 

12.86 

19.2 

47.81 

2.55 

19.2 

45.73 

41.60 

19.2 

74.45 

19.66 

19.3 

31.58 

MM 

20.2 

50.97 

12.73 

20.2 

47.29 

2.42 

20.2 

44.38 

41.55 

20.2 

72.73 

19.64 

20.3 

31.43 

SUI 

21.2 

50.61 

12.60 

21.2 

46.77 

2.26 

21.2 

43.04 

41.51 

21.2 

70.98 

19.60 

21.3 

31.27 

aul 

22.2 

50.25 

12.49 

22.2 

46.26 

2.08 

22.2 

41.70 

41.47 

22.2 

69.24 

19.52 

22.3 

31.12 

Mil 

23.2 

49.88 

12.38 

23.2 

45.78 

1.88 

23.2 

40.34 

41.46 

23.2 

67.53 

19.42 

23.3 

30.98 

SUI 

24.2 

49.50 

12.27 

24.2 

45.32 

1.67 

24.2 

38.94 

41.44 

1 

24.2 

65.88 

19.32 

24.3 

30.82 

Mjr 

25.2 

49.11 

12.14 

25.2 

44.90 

1.45 

26.2 

37.50 

41.41 

25.2 

64.30 

19.22 

25.3 

30.65 

M.1I 

26.2 

48.72 

12.02 

26.2 

44.48 

1.24 

26.2 

36.01 

41.38 

26.2 

62.78 

19.13 

26.8 

30.43 

SUI 

27.2 

48.31 

11.87 

27.2 

44.10 

1.04 

27.2 

34.51 

41.33 

27.2 

61.32 

19.04 

27.8 

30.31 

SMi 

28.1 

47.92 

11.69 

28.2 

43.72 

0.85 

28.2 

32.99 

41.28 

28.2 

59.90 

18.95 

28.3 

30.14 

aUi 

29.1 

47.53 

11.51 

29.2 

43.35 

0.60 

29.2 

31.46 

41.20 

29.2 

58.50 

18.87 

29.8 

29.96 

8S.M 

30.1 

47.14 

11.33 

30.2 

42.99 

0.48 

30.2 

29.95 

41.11 

30.2 

57.12 

18.78 

80.3 

29.78 

SMI 

31.1 

46.77 

11.13 

81.1 

42.61 

0.31 

81.2 

28.47 

41.00 

81.2 

55.74 

18.70 

31.8 

29.59 

SUI 

32.1 

46.41 

10.90 

32.1 

42.22 

0.12 

32.2 

27.02 

40.87 

32.2 

54.30 

18.62 

82.3 

29.41 

SBu* 

16.96      +16.93 

24.57     -2 

!4.55 

68.97     +58.96 

73.66     -73.65 

7.41       +7.31 

17*   58»»  22«.3n 

18^     7«  2 

53-.343 

19*^    0-  15-.079 

19>»  80-  50».709 

90^  48»  32-.1II 

+86*» 

36'    f 

a"M 

-87* 

39'    I 

i0".89 

+89* 

1'    ] 

i2".80 

-89* 

13'    ] 

13".35 

+88* 

13'    6 

6".« 

APPAEENT  PLACES  OE  STABS,  1919. 


301 


CIBCUMFOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOctaatU. 

vOolantti. 

89  H.  Ce^el. 

T'Ootentls. 

Iiag.5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Mh. 
ean 
me. 

Right 

Deell- 
natloa. 

Wash. 
MMn 
Time. 

Right 

Ajook- 

sion. 

DeoU- 
natloiL 

Wash. 
Mean 
TtaM. 

Right 

Aaoen- 

sion. 

DeoU- 
natlon. 

Wash. 
Uean 
Time. 

Right 

Asoen- 

sim. 

Dedl- 
natioii. 

Wash. 
Mean 
Time. 

Right 

Aaoeo- 

sion. 

Deoli- 
nation. 

h.  m 

•   # 

h  m 

•   / 

h  m 

•    / 

h  m 

•   t 

h  m 

•   t 

!t. 

2138 

-83  e 

§  § 

Oct 

22  16 

-8622 

f0 

Oct 

22  38 

-8148 

0f 

Oct 

23  28 

+8662 

»  § 

Oct 

23  47 

-8227 

L4 

53.83 

w  w 

26.85 

1.4 

8 

57.97 

40.42 

1.4 

3.87 

11.76 

1.6 

8 

10.67 

w  w 

6.67 

1.6 

8 

34.46 

WW 

50.27 

2.4 

63.72 

27.07 

2.4 

57.80 

40.67 

2.4 

3.81 

12.02 

2.4 

10.64 

6.96 

2.6 

34.44 

50.66 

1.4 

53.62 

27.29 

3.4 

57.63 

40.92 

3.4 

3.76 

12.28 

3.4 

10.40 

6.34 

3.6 

34.43 

60.86 

1.4 

53.51 

27.53 

4.4 

57.47 

41.18 

4.4 

3.69 

12.66 

4.4 

10.26 

6.71 

4.6 

34.40 

61.16 

S.4 

53.38 

27.76 

5.4 

67.29 

41.44 

6.4 

3.63 

12.84 

6.4 

10.09 

7.06 

6.5 

34.38 

61.48 

6.4 

53.26 

28.00 

6.4 

67.09 

41.71 

6.4 

3.66 

13.12 

6.4 

9.94 

7.39 

6.6 

«j4.o4 

61.79 

7.4 

53.12 

28.23 

7.4' 

66.86 

41.97 

7.4 

3.46 

13.41 

7.4 

9.79 

7.73 

7.4 

34.29 

52.12 

6.4 

52.98 

28.45 

8.4 

66.62 

42.23 

8.4 

3.36 

13.70 

8.4 

9.67 

8.07 

8.4 

34.23 

62.46 

».4 

52.82 

28.64 

9.4 

66.34 

42.47 

9.4 

3.26 

13.96 

9.4 

9.67 

8.43 

9.4 

34.16 

62.77 

9.4 

52.66 

28.82 

10.4 

66.06 

42.69 

10.4 

3.14 

14.19 

10.4 

9.47 

8.79 

10.4 

34.07 

63.07 

1.3 

52.50 

28.96 

11.4 

66.79 

42.89 

11.4 

3.04 

14.41 

11.4 

9.37 

9.16 

11.4 

33.99 

63.36 

2.3 

52.35 

29.10 

12.4 

66.63 

43.07 

12.4 

2.94 

14.61 

12.4 

9.26 

9.64 

12.4 

33.92 

63.63 

6.3 

52.21 

29.22 

13.4 

66.29 

43.24 

13.4 

2.84 

14.80 

13.4 

9.11 

9.93 

13.4 

33.86 

63.87 

4.3 

52.08 

29.35 

14.4 

66.06 

43.41 

14.4 

2.76 

16.00 

14.4 

8.93 

10.33 

14.4 

33.80 

64.11 

5.3 

51.96 

29.48 

15.4 

64.84 

43.60 

16.4 

2.67 

16.20 

16.4 

8.74 

10.71 

16.4 

33.74 

64.38 

6.3 

51.84 

29.66 

16.4 

64.63 

43.80 

16.4 

2.60 

16.43 

16.4 

8.51 

11.06 

16.4 

33.69 

64.65 

7.3 

51.70 

29.83 

17.4 

64.40 

44.01 

17.4 

2.51 

15.66 

17.4 

8.28 

11.40 

17.4 

33.63 

64.94 

6.3 

51.56 

30.00 

18.4 

64.16 

44.23 

18.4 

2.41 

15.90 

18.4 

8.04 

11.72 

18.4 

33.67 

66.23 

9.3 

51.39 

30.19 

19.4 

63.89 

44.46 

19.4 

2.29 

16.16 

19.4 

7.81 

12.02 

19.4 

33.49 

65.63 

0.3 

51.23 

30.37 

20.3 

53.60 

44.69 

20.4 

2.17 

16.39 

20.4 

7.61 

12.33 

20.4 

33.41 

66.84 

1.3 

51.05 

30.52 

21.3 

53.28 

44.90 

21.4 

2.05 

16.64 

21.4 

7.42 

12.63 

21.4 

33.31 

66.15 

2.3 

50.87 

30.66 

22.3 

52.95 

46.09 

22.4 

1.91 

16.86 

22.4 

7.24 

12.94 

22.4 

33.20 

66.44 

6.3 

50.69 

30.78 

23.3 

52.62 

45.27 

23.4 

1.77 

17.04 

23.4 

7.06 

13.26 

23.4 

33.08 

66.71 

4.3 

50.50 

30.88 

24.3 

52.30 

45.41 

24.4 

1.64 

17.23 

24.4 

6.87 

13.68 

24.4 

32.97 

66.98 

5.3 

50.33 

30.97 

25.3 

51.98 

45.55 

25.4 

1.52 

17.40 

25.4 

6.69 

13.90 

26.4 

32.86 

57.24 

6.3 

50.16 

31.04 

26.3 

51.66 

45.68 

26.3 

1.39 

17.66 

26.4 

6.47 

14.21 

26.4 

32.75 

67.48 

7.3 

49.99 

31.12 

27.3 

51.37 

45.80 

27.3 

1.26 

17.70 

27.4 

6.26 

14.64 

27.4 

32.66 

67.71 

8.3 

49.84 

31.20 

28.3 

61.07 

45.92 

28.3 

1.16 

17.85 

28.4 

6.01 

14.87 

28.4 

32.64 

67.93 

9.3 

49.69 

31.28 

29.3 

50.79 

46.04 

29.3 

1.03 

18.01 

29.4 

6.74 

15.20 

29.4 

32.44 

68.15 

0.3 

49.54 

31.36 

30.3 

50.51 

46.16 

30.3 

0.91 

18.16 

30.4 

6.47 

16.62 

30.4 

32.35 

68.38 

1.3 

49.39 

31.45 

31.3 

50.24 

46.29 

31.3 

0.80 

18.33 

31.4 

6.17 

16.83 

31.4 

32.26 

68.60 

2.3 

49.24 

31.53 

32.3 

49.95 

46.41 

32.3 

0.68 

18.60 

32.4 

4.87 

16.11 

32.4 

32.16 

68.83 

8.31        -8.25 

15.83      -15.80 

7.02       -6.94 

18.31      +] 

L8J29 

7.63       -7.56 

2V    38™   38V548 

22»^   16»  33-.212 

22^  37»  51'.624 

23^  27«  4 

13-.671 

23*'  47«  23V637 

83^ 

5'     J 

W".33 

-86° 

22'    I 

i0".92 

-81° 

48'     2 

54".80 

+86° 

61'    3 

8".62 

-82° 

28' 

8".42 

APPABBINT  PLACES  OF  STABS,  1919. 
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81  O.  Menstt. 

f  MensiB. 

51  H.  Cephei. 

85  H.  Camelop. 

7  a.  Ootantis. 

Mag.  6.2 

Mag.  5.6 

Mag.5.3 

Mag.  5.1 

Mag.  6.4 

Waih. 
Mean 
Time. 

Rildit 
Asoen** 

Deoll- 
natitxi. 

WtaSb. 
Mean 
Time. 

Asoen- 

SlOD. 

Dedi- 
natioD. 

WadL 
Mean 
Time. 

Right 
sioa. 

Dedl- 
oation. 

Wash. 
Mean 
Time. 

Rigbt 
Aeoeo- 

SiOQ. 

Dedl- 
natkm. 

Wash. 
Mean 

Time. 

Ri0it 

Aaoen- 

sion. 

Deeil- 
natlon. 

h  m 

•   f 

h  m 

•     ^ 

h  m 

•  » 

h  m 

•   f 

h  m 

•   1 

Nov. 

545 

-8449 

Nov. 

6  46 

-8043 

Nov. 

7    3 

+8710 

f  0 

Nov. 

714 

+8233 

mm 

Nov. 

715 

-8654 

§§ 

0.6 

8 

48.37 

WW 

33.30 

0.7 

8 

47.52 

w  W 

37.56 

0.7 

8 

43.17 

15.66 

0.7 

8 

24.80 

w  W 

48.48 

0.7 

8 

28.27 

WW 

13.16 

1.6 

48.54 

33.53 

1.7 

47.64 

37.72 

1.7 

43.66 

15.76 

1.7 

25.00 

48.56 

1.7 

28.63 

13.29 

2.6 

48.71 

33.76 

2.7 

47.76 

37.88 

2.7 

44.14 

15.87 

2.7 

25.18 

48.65 

2.7 

29.00 

13.42 

3.6 

48.89 

34.00 

3.7 

47.89 

38.07 

3.7 

44.60 

15.98 

3.7 

25.36 

48.73 

8.7 

29.39 

13.56 

4.6 

49.07 

34.27 

4.7 

48.01 

38.29 

4.7 

45.03 

16.08 

4.7 

25.53 

48.79 

4.7 

29.79 

13.72 

5.6 

49.24 

34.55 

5.7 

48.13 

38.51 

5.7 

45.48 

16.17 

5.7 

25.70 

48.85 

5.7 

30.18 

13.90 

6.6 

49.39 

34.87 

6.7 

48.26 

38.74 

6.7 

45.93 

16.22 

6.7 

25.89 

48.89 

6.7 

30.56 

14.11 

7.6 

49.53 

35.18 

7.7 

48.36 

39.02 

7.7 

46.40 

16.29 

7.7 

26.07 

48.93 

7.7 

30.91 

14.34 

8.6 

49.66 

35.49 

8.6 

48.47 

39.30 

8.7 

46.91 

16.37 

8.7 

26.27 

48.96 

8.7 

31.24 

14.57 

^       9.6 

49.77 

35.81 

9.6 

48.57 

39.54 

9.7 

47.44 

16.45 

9.7 

26.48 

49;01 

9.7 

31.55 

14.79 

:      10.6 

49.88 

36.10 

10.6 

48.67 

39.78 

10.7 

47.99 

16.54 

10.7 

26.71 

49.10 

10.7 

31.84 

15.00 

-      11.6 

49.99 

36.38 

11.6 

48.77 

40.02 

11.7 

48.52 

16.67 

11.7 

26.92 

49.23 

11.7 

32.13 

15.20 

\     12.6 

50.10 

36.62 

12.6 

48.86 

40.25 

12.7 

49.03 

16.83 

12.7 

27.12 

49.35 

12.7 

32.41 

15.39 

13.6 

50.23 

36.89 

13.6 

48.95 

40.47 

13.6 

49.52 

17.01 

13.7 

27.32 

49.50 

13.7 

32.72 

15.56 

:     14.6 

50.36 

37.15 

14.6 

49.05 

40.69 

14.6 

49.97 

17.20 

14.7 

27.50 

49.65 

14.7 

33.03 

15.74 

1     15.6 

50.50 

37.43 

15.6 

49.16 

40.92 

15.6 

50.40 

17.37 

15.7 

27.67 

49.80 

15.7 

33.35 

15.94 

16.6 

50.63 

37.74 

16.6 

49.26 

41.18 

16.6 

50.79 

17.54 

16.6 

27.82 

49.95 

16.6 

33.69 

16.14 

17.6 

50.76 

38.05 

17.6 

49.37 

41.44 

17.6 

51.17 

17.69 

17.6 

27.98 

50.08 

17.6 

34.05 

16.37 

"       18.6 

50.87 

38.38 

18.6 

49.47 

41.73 

18.6 

51.56 

17.84 

18.6 

28.13 

50.20 

18.6 

34.39 

16.61 

.1    19.6 

50.98 

38.72 

19.6 

49.57 

42.05 

19.6 

51.97 

17.98 

19.6 

28.28 

50.32 

19.6 

34.71 

16.89 

20.6 

51.08 

39.08 

20.6 

49.66 

42.37 

20.6 

52.37 

18.12 

20.6 

28.46 

50.43 

20.6 

35.01 

17.17 

r      21.6 

51.17 

39.44 

21.6 

49.76 

42.69 

21.6 

52.79 

18.26 

21.6 

28.63 

50.54 

21.6 

35.30 

17.45 

22.6 

51.23 

39.79 

22.6 

49.85 

43.00 

?2.6 

53.23 

18.41 

22.6 

28.80 

50.67 

22.6 

35.58 

17.74 

r.      23.6 

51.30 

40.12 

23.6 

49.92 

43.32 

23.6 

53.67 

18.58 

23.6 

28.98 

50.80 

23.6 

35.83 

18.02 

^     24.6 

51.37 

40.45 

24.6 

50.00 

43.64 

24.6 

54.12 

18.75 

24.6 

29.16 

50.95 

24.6 

36.07 

18.30 

25.6 

51.44 

40.78 

25.6 

50.06 

43.92 

25.6 

54.56 

18.95 

25.6 

29.34 

51.13 

25.6 

36.30 

18.56 

26.6 

51.50 

41.10 

26.6 

50.13 

44.22 

26.6 

54.99 

19.17 

26.6 

29.53 

51.31 

26.6 

36.53 

18.81 

"■ — r 

27.6 

51.55 

41.41 

27.6 

50.20 

44.51 

27.6 

55.41 

19.40 

27.6 

29.70 

51.51 

27.6 

36.76 

19.06 

'^fc 

28.6 

51.62 

41.72 

28.6 

50.27 

44.79 

28.6 

55.79 

19.63 

28.6 

29.85 

51.71 

28.6 

36.98 

19.32 

^ 

29.6 

51.68 

42.03 

29.6 

50.35 

45.07 

29.6 

56.17 

19.86 

29.6 

30.^ 

51.92 

29.6 

37.22 

19.57 

*     - 

%  1 

30.5 

51.75 

42.35 

30.6 

50.43 

45.38 

30.6 

56.51 

20.10 

30.6 

30.15 

52.13 

30.6 

37.46 

19.84 

V  * 

31.5 

51.82 

42.67 

31.6 

50.49 

45.69 

31.6 

56.83 

20.34 

31.6 

30.28 

52.34 

31.6 

37.71 

20.12 

•< 

11.09      -11.05 

6.21       -6.13 

20.26     +20.24 

7.73       +7.66 

18.52     -] 

.8.49 

5^   45»  61-.396|      6*»  46»  48-.653 

7^     3«     2-. 335 

7h   i4«     7.912 

7^  15»  a 

;9».691 

"  - 

^84** 

49'    4 

k".27 

1-80** 

43'    4 

t6".14 

f87° 

10'    4 

t8".86 

+82° 

34'    1 

.7".32 

-86° 

54'    1 

9".75 
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APPAKENT  PLACES  OF  STARS,  1919, 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oroombxidge  1119. 
Mag.  7.0 

rOctanlU. 
Mag.  6.4 

IH.  Diaoonii. 

Mag.  4.6 

i  ChamaBleontli. 
Mag.  6.2 

80  H.  Camelcv. 
Mag.  5.3 

Wash. 
Mean 

Right 

Asoen- 

don. 

Deoll- 

Wash. 
Mean 
Time. 

Right 

Asoen- 

■ion. 

DecU- 
natkn. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DeclS- 

Wash. 
Mean 
Tiam, 

Right 

Aaoen- 

tian. 

DeeU- 

fifltlon 

Wash. 
Mean 

TlOM. 

DeeH- 

Time. 

h  m 

•   t 

h  m 

•   # 

h  m 

•    t 

h  m 

•     0 

h  m 

•  * 

Nov. 

818 

+8852 

Nov. 

9    8  -86201 

Nov. 

926 

+8140 

mg 

Nov. 

936 

-8084 

00 

Nov. 

10  21 

+8257 

ft 

0.7 

8 

48.99 

WW 

2.03 

• 

0.8 

33.82 

26.49 

0.8 

8 

46.37 

w  w 

31.90 

0.8 

16.99 

40.26 

0.8 

2i.ao 

38.92 

1.7 

60.28 

2.02 

1.8 

34.08 

26.45 

1.8 

46.64 

31.77 

1.8 

17.11 

40.19 

1.8 

21.48 

38.73 

2.7 

61.52 

2.01 

2.8 

34.36 

26.41 

2.8 

46.69 

31.66 

2.8 

17.24 

40.12 

2.8 

21.66 

88.64 

3.7 

62.70 

2.00 

3.8 

34.62 

26.40 

3.8 

46.86 

31.63 

8.8 

17.37 

40.06 

8.8 

21.82 

38.34 

4.7 

63.83 

2.00 

4.8 

34.91 

26.40 

4.8 

46.01 

31.39 

4.8 

17.62 

40.02 

4.8 

21.98 

38.15 

6.7 

64.96 

1.97 

6.8 

36.20 

26.42 

6.8 

46.16 

31.26 

5.8 

17.67 

40.01 

6.8 

22.13 

87.95 

6.7 

66.12 

1.94 

6.8 

36.52 

26.47 

6.8 

46.30 

31.12 

6.8 

17.82 

40.04 

6.8 

22.29 

37.72 

7.7 

67.32 

1.88 

7.8 

35.82 

26.63 

7.8 

46.46 

30.97 

7.8 

17.97 

40.07 

7.8 

22.44 

37.60 

8.7 

68.68 

1.82 

8.7 

36.10 

26.61 

8.8 

46.63 

30.80 

8.8 

18.13 

40.12 

8.8 

22.62 

37.27 

9.7 

69.92 

1.78 

9.7 

36.38 

26.69 

9.8 

46.81 

30.63 

9.8 

18.28 

40.19 

9.8 

22.81 

37.02 

10.7 

61.30 

1.77 

10.7 

36.62 

26.78 

10.8 

47.00 

30.48 

10.8 

18.42 

40.26 

10.8 

23.00 

36w78 

11.7 

62.69 

1.77 

11.7 

36.87 

26.86 

11.8 

47.20 

30.35 

11.8 

18.66 

40.30 

11.8 

23.23 

360^7 

12.7 

64.06 

1.82 

12.7 

37.11 

26.90 

12.8 

47.39 

30.25 

12.8 

18.68 

40.34 

12.8 

23.43 

36.38 

13.7 

65.39 

1.88 

13.7 

37.36 

26.95 

13.7 

47.68 

30.18 

13.8 

18.81 

40.36 

13.8 

23.63 

36.23 

14.7 

66.66 

1.94 

14.7 

37.62 

26.99 

14.7 

47.76 

30.12 

14.8 

18.94 

40.37 

14.8 

23.83 

36.09 

16.7 

67.83 

2.00 

16.7 

37.89 

27.03 

15.7 

47.94 

30.07 

16.7 

19.07 

40.40 

16.8 

24.02 

35.96 

16.7 

68.96 

2.07 

16.7 

38.17 

27.08 

16.7 

48.09 

30.02 

16.7 

19.21 

40.43 

16.8 

24.19 

35.83 

17.7 

70.03 

2.14 

17.7 

38.46 

27.18 

17.7 

48.24 

29.98 

17.7 

19.37 

40.48 

17.8 

24.36 

35.71 

18.7 

71.11 

2.19 

18.7 

38.75 

27.27 

18.7 

48.40 

29.92 

18.7 

19.52 

40.54 

18.8 

24.53 

35.57 

19.7 

72.19 

2.23 

19.7 

39.05 

27.40 

19.7 

48.56 

29.86 

19.7 

19.67 

40.62 

19.8 

24.71 

35.43 

20.7 

73.31 

2.27 

20.7 

39.34 

27.53 

20.7 

48.70 

29.79 

20.7 

19.82 

40.71 

20.8 

24.88 

35.29 

21.7 

74.46 

2.32 

21.7 

39.61 

27.69 

21.7 

.48.87 

29.71 

21.7 

19.97 

40.83 

21.8 

26.06 

36.15 

22.7 

75.65 

2.36 

22.7 

39.89 

27.85 

22.7 

49.05 

29.63 

22.7 

20.12 

40.96 

22.8 

26.24 

34.99 

23.7 

76.86 

2.42 

23.7 

40.14 

27.99 

23.7 

49.22 

29.67 

23.7 

20.26 

41.09 

23.8 

25.46 

34.85 

24.7 

78.10 

2.50 

24.7 

40.39 

28.14 

24.7 

49.40 

29.63 

24.7 

20.40 

41.22 

24.8 

26.66 

34.72 

25.7 

79.35 

2.58 

25.7 

40.64 

28.30 

25.7 

49.59 

29.49 

25.7 

20.63 

41.35 

25.8 

25.86 

34.60 

26.7 

80.60 

2.68 

26.7 

40.87 

28.45 

26.7 

49.78 

29.47 

26.7 

20.66 

41.49 

26.8 

26.06 

34.48 

27.7 

81.82 

2.80 

27.7 

41.11 

28.60 

27.7 

49.97 

29.46 

27.7 

20.79 

41.60 

27.7 

26.28 

34.39 

28.7 

83.00 

2.93 

28.7 

41.34 

28.75 

28.7 

50.15 

29.48 

28.7 

20.91 

41.71 

28.7 

26.50 

34.34 

29.7 

84.13 

3.07 

29.7 

41.58 

28.88 

29.7 

50.32 

20.51 

29.7 

21.04 

41.82 

29.7 

26.70 

34.28 

30.7 

85.19 

3.21 

30.7 

41.83 

29.02 

30.7 

50.47 

29.54 

30.7 

21.18 

41.94 

30.7 

26.88 

34JS 

31.7 

86.20 

3.35 

31.7 

42.09 

29.19 

31.7 

50.63    29.57 

31.7 

21.31 

42.08 

31.7 

27.07 

34.18 

50.58      +1 

iO.57 

12.31     -12.27 

6.91       +6.83 

6.11       -6.03 

8.16       +8.10 

gh    17m  4 

17-.546 

9»»     8°»  41-.594 

9^  25»  39».275 

9^  3G°»  19«.026 

lOh  2i»  19-.949 

+88*' 

52'    2 

{7".80 

-85'' 

20'    2 

I6".78 

+81° 

41'    ] 

[0".13 

-80° 

34'    2 

i9".26 

+82° 

68'    ] 

17".67 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i^Octentis. 
Mag.  6.8 

Biadley  1978. 
Mag.  6.3 

lOctantta. 
Mag.  5.4 

aSH.Camelop.Mg. 
Mag.  5.3 

icOotantls. 

Mag.  5.6 

WMh. 

UBUk 

Rig^t 
Asocn* 

SiOQ. 

Dedl- 
oatloo. 

WadL 
Biean 
Time. 

Rig^t 
Ascen- 
sion. 

DeoU- 

DfttlCD. 

Wash. 
Meui 
Time. 

Ascen- 
skm. 

DeeU- 
nfttiai. 

Wadu 
Mean 
Time. 

Right 
AsoeD* 

SiflD. 

Dedl- 

DAtioil. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sian. 

Deeli- 
mttirvn 

Time. 

miU^^W^n^mm% 

h  m 

•    t 

h  m 

•     / 

h  m 

•    / 

h  m 

•     t 

h  m 

o      / 

Nov. 

10  59 

-84  9 

am 

Nov. 

1213 

+88  8 

Nov. 

12  46 

-8441 

ma 

Nov. 

12  48 

+83  5Q 

am 

Nov. 

13  27 

-8622 

0.8 

8 

50.12 

WW 

35.20 

0.9 

8 

47.42 

23.16 

0.9 

16.96 

w  w 

12.04 

0.9 

s 
18.14 

w  w 

42.40 

0.9 

8 

31.55 

WW 

31.26 

1.8 

50.29 

35.03 

1.9 

47.82 

22.83 

1.9 

17.06 

11.78 

1.9 

18.24 

42.04 

1.9 

31.63 

30.96 

2.8 

50.47 

34.86 

2.9 

48.21 

22.62 

2.9 

17.19 

11.50 

2.9 

18.32 

41.70 

2.9 

31.72 

30.66 

3.8 

50.65 

34.68 

3.9 

48.69 

22.23 

3.9 

17.32 

11.22 

3.9 

18.41 

41.37 

3.9 

31.82 

30.34 

4.8 

50.86 

34.61 

4.9 

48.93 

21.93 

4.9 

17.46 

10.93 

4.9 

18.48 

41.04 

4.9 

31.94 

30.01 

5.8 

51.08 

34.38 

6.9 

49.25 

21.62 

5.9 

17.63 

10.65 

5.9 

18.56 

40.71 

5.9 

32.08 

29.70 

6.8 

51.30 

34.24 

6.9 

49.64 

21.30 

6.9 

17.80 

10.41 

6.9 

18.62 

40.37 

6.9 

32.25 

29.41 

7.8 

51.54 

34.14 

7.9 

49.84 

20.96 

7.9 

18.00 

10.18 

7.9 

18.68 

40.04 

7.9 

32.43 

29.14 

8.8 

51.76 

34.08 

8.9 

50.16 

20.62 

8.9 

18.19 

9.97 

8.9 

18.76 

39.66 

8.9 

32.62 

28.88 

9.8 

51.98 

34.02 

9.9 

50.63 

20.26 

9.9 

18.39 

9.76 

9.9 

18.86 

39.28 

9.9 

32.80 

28.64 

10.8 

52.18 

33.96 

10.9 

50.96 

19.91 

10.9 

18.67 
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Mean 
Time. 

Right 

AflOQD" 

sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

I>eoll. 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aacen- 

aien. 

Decli- 
nation. 

h  m 

•    t 

h  m 

e     / 

h  m 

o      t 

h  m 

•   » 

h  m 

•  i 

Nov. 

2138 

-83  6 

Nov. 

2216 

-8622 

Nov. 

22  37 

-8148 

Nov. 

23  27 

+8652 

Nov. 

23  47 

-8227 

1.3 

s 
49.24 

31.53 

1.3 

8 

49.95 

W  9 

46.41 

1.3 

8 

60.68 

WW 

18.50 

1.4 

8 

64.87 

16.11 

1.4 

■ 
32.16 

WW 

58.83 

2.3 

49.07 

31.62 

2.3 

49.64 

46.54 

2.3 

60.56 

18.67 

2.4 

64.57 

16.38 

2.4 

32.05 

59.03 

3.3 

48.88 

31.72 

.3.3 

49.32 

46.68 

3.3 

60.43 

18.84 

3.4 

64.28 

16.64 

8.4 

81.03 

59.34 

4.3 

48.70 

31.80 

4.3 

48.99 

46.81 

4.3 

60.28 

19.01 

.4.4 

64.01 

16.88 

4.4 

31.80 

59.59 

5.3 

48.51 

31.85 

5.3 

48.62 

46.91 

5.3 

60.14 

19.15 

5.4 

63.74 

17.14 

5.4 

31.67 

59.83 

6.3 

48.32 

31.89 

6.3 

48.25 

47.00 

6.3 

59.98 

19.28 

6.4 

63.51 

17.41 

6.4 

S1.62 

60.06 

7.3 

48.12 

31.89 

7.3 

47.88 

47.06 

7.3 

59.82 

19.38 

7.3 

63.27 

17.70 

7.4 

31.88 

60.25 

8.3 

47.94 

31.88 

8.3 

47.54 

47.09 

8.3 

59.67 

19.46 

8.3 

63.01 

17.99 

8.4 

81.24 

60.42 

9.3 

47.77 

31.84 

9.3 

47.20 

47.10 

9.3 

59.54 

19.51 

9.3 

62.75 

18.30 

9.4 

81.10 

60.57 

10.3 

47.62 

31.82 

10.3 

46.87 

47.12 

10.3 

59.41 

19.57 

10.3 

62.46 

18.60 

10.4 

80.96 

60.72 

11.3 

47.47 

31.81 

11.3 

46.59 

47.14 

11.3 

59.29 

19.62 

11.3 

62.14 

18.89 

11.4 

80.84 

60.85 

12.3 

47.32 

31.80 

12.3 

46.30 

47.17 

12.3 

59.17 

19.69 

12.3 

61.79 

19.17 

12.3 

80.78 

60.99 

13.3 

47.17 

31.81 

13.3 

46.02 

47.22 

13.3 

59.04 

19.78 

13.3 

61.43 

19.41 

13.3 

80.68 

61.16 

14.3 

47.01 

31.82 

14.3 

45.71 

47.28 

14.3 

58.92 

19.87 

14.3 

61.06 

19.64 

14.3 

80.50 

61.34 

15.3 

46.84 

31.83 

15.3 

45.38 

47.34 

15.3 

58.79 

19.97 

15.3 

60.70 

19.84 

15.3 

30.86 

61.53 

16.2 

46.66 

31.85 

16.3 

45.03 

47.40 

16.3 

58.63 

20.07 

16.3 

60.37 

20.03 

16.3 

80.22 

61.71 

17.2 

46.46 

31.85 

17.3 

44.67 

47.46 

17.3 

58.48 

20.16 

17.3 

60.04 

20.22 

17.3 

30.07 

61.90 

18.2 

46.27 

31.82 

18.3 

44.29 

47.48 

18.3 

58.30 

20.23 

18.3 

59.73 

20.42 

18.3 

29.90 

62.06 

19.2 

46.08 

31.78 

19.3 

43.91 

47.49 

19.3 

58.14 

20.28 

19.3 

59.43 

20.62 

19.3 

29.78 

62.26 

20.2 

45.89 

31.72 

20.3 

43.53 

47.49 

20.3 

57.97 

20.32 

20.3 

59.13 

20.82 

20.3 

29.57 

62.89 

21.2 

45.70 

31.66 

21.3 

43.15 

47.46 

21.3 

57.82 

20.33 

21.3 

58.82 

21.03 

21.3 

29.40 

62.52 

22.2 

45.52 

31.57 

22.3 

42.79 

47.43 

22.3 

57.67 

20.34 

22.3 

58.50 

21.24 

22.3 

29.25 

62.62 

23.2 

45.35 

31.48 

23.3 

42.45 

47.40 

23.3 

57.52 

20.34 

23.3 

58.17 

21.45 

23.3 

29.10 

62.72 

24.2 

45.19 

31.39 

24.3 

42.12 

47.36 

24.3 

57.38 

20.33 

24.3 

57.82 

21.66 

24.3 

28.94 

62.81 

25.2 

45.04 

31.29 

25.3 

41.80 

47.31 

25.3 

57.24 

20.32 

25.3 

57.46 

21.86 

25.3 

28.80 

62.90 

26.2 

44.89 

31.20 

26.2 

41.49 

47.26 

26.3 

57.11 

20.31 

26.3 

57.08 

22.05 

26.3 

28.65 

62.98 

27.2 

44.75 

31.12 

27.2 

41.18 

47.21 

27.3 

56.98 

20.31 

27.3 

56.67 

22.23 

27.3 

28.52 

63.06 

28.2 

44.59 

31.04 

28.2 

40.88 

47.18 

28.3 

56.86 

20.31 

28.3 

56.27 

22.39 

28.3 

28.38 

63.14 

29.2 

44.44 

30.96 

29.2 

40.57 

47.15 

29.3 

56.71 

20.32 

29.3 

55.87 

22.53 

29.3 

28.24 

63.24 

30.2 

44.27 

30.88 

30.2 

40.24 

47.12 

30.3 

56.57 

20.33 

30.3 

55.48 

22.67 

80.3 

28.09 

63.34 

81.2 

44.11 

30.81 

31.2 

39.89 

47.09 

31.2 

56.41 

20.33 

31.3 

55.10 

22.79 

31.3 

27.92 

63.44 

32.2 

43.93 

30.71 

32.2 

39.53 

47.04 

32.2 

56.26 

20.32 

32.3 

54.74 

22.90 

32.3 

27.75 

63.54 

8.31        -8.25 

15.84      -15.80 

7.02       -6.94 

18.33     +18.30 

7.63       -7.56 

21»»    38«  38". 548 

22»»   16«  33«.212 

22»»  37«  51-. 624 

23»»  27«  43«.571 

23»»  47»  23».637 

-83^ 

5'    3 

4".33  1 

-86° 

22'    5 

0".92  1 

-81° 

48'    2 

4".80  1 

+86° 

51'    3 

«".62  1 

-82° 

28' 

8".42 
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48  H.  Cephel. 
Mag.  4.5 

a  TJnm  Hinoxls. 
(Polaris.) 
Mag.  2.1 

4  O.  Ootantls. 
Mag.  5.6 

Oroombzidge  750. 
Mag.  6.7 

Oroombzidge  944. 
Mag.  6.4 

Mmn 

Right 

Asoen- 

sian. 

DeoU- 

Waah. 
Mean 
Time. 

Ril^t 

Aaoen- 

sion. 

Dedl- 
natkn. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

slon. 

Decli- 
natko. 

Wash. 
Mean 
Time. 

Right 

Asoeo- 

skm. 

Dedl- 
natioo. 

Wash. 
Mean 
Time. 

RWit 
Ascen- 
sion. 

Decli- 
nation. 

Time. 

h  m 

•   / 

h  m 

•       / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    1 

Dec. 

0  57 

+8550 

Dec. 

132 

+8852 

Dec. 

141 

-8510 

MM 

Dec. 

411 

+8520 

0  f 

Dec. 

5  36 

+85  9 

00 

0.3 

8 

49.34 

WW 

2.28 

0.4 

52.05 

54.74 

0.4 

8 

57.92 

W  W 

40.14 

0.5 

8 

17.22 

37.29 

0.5 

s 
28.35 

26.50 

1.3 

49.13 

2.51 

1.4 

51.36 

55.00 

1.4 

67.73 

40.39 

1.5 

17.24 

37.61 

1.5 

28.46 

26.80 

2.3 

48.93 

2.73 

2.4 

50.72 

55.26 

2.4 

57.52 

40.63 

2.5 

17.27 

37.92 

2.5 

28.57 

27.08 

3.3 

48.74 

2.94 

3.4 

50.13 

55.54 

3.4 

57.29 

40.86 

3.5 

17.30 

38.22 

3.5 

28.69 

27.35 

4.3 

48.56 

3.16 

4.4 

49.57 

55.77 

4.4 

57.06 

41.07 

4.5 

17.34 

38.51 

4.5 

28.82 

27.61 

5.3 

48.39 

3.40 

5.4 

49.02 

56.04 

5.4 

56.81 

41.27 

5.5 

17.39 

38.83 

5.5 

28.96 

27.87 

6.3 

48.21 

3.66 

6.4 

48.47 

56.33 

6.4 

56.56 

41.43 

6.5 

17.46 

39.15 

6.5 

29.11 

28.15 

7.3 

48.02 

3.93 

7.4 

47.87 

56.65 

7.4 

56.32 

41.58 

7.5 

17.53 

39.49 

7.5 

29.26 

28.43 

8.3 

47.81 

4.18 

8.4 

47.18 

56.96 

8.4 

56.09 

41.71 

8.5 

17.58 

39.85 

8.5 

29.41 

28.76 

9.3 

47.57 

4.43 

9.3 

46.41 

57.27 

9.4 

55.89 

41.84 

9.5 

17.59 

40.22 

9.5 

29.56 

29.10 

10.3 

47.31 

4.68 

10.3 

45.55 

57.56 

10.4 

55.67 

41.98 

10.5 

17.60 

40.58 

10.5 

29.67 

29.45 

11.3 

47.04 

4.90 

11.3 

44.66 

57.82 

11.4 

55.48 

42.13 

11.5 

17.58 

40.95 

11.5 

29.77 

29.80 

12.3 

46.77 

5.09 

12.3 

43.73 

58.06 

12.3 

55.27 

42.31 

12.5 

17.54 

41.28 

12.5 

29.83 

30.15 

13.3 

46.50 

5.26 

13.3 

42.82 

58.27 

13.3 

55.05 

42.48 

13.4 

17.49 

41.62 

13.5 

29.89 

30.48 

14.3 

46.25 

5.41 

14.3 

41.95 

58.46 

14.3 

54.82 

42.65 

14.4 

17.44 

41.92 

14.5 

29.94 

30.77 

15.3 

46.01 

5.56 

15.3 

41.11 

58.66 

15.3 

54.58 

42.82 

15.4 

17.40 

42.22 

15.5 

29.99 

31.07 

16.3 

45.77 

5.70 

16.3 

40.32 

58.86 

16.3 

54.31 

42.99 

16.4 

17.35 

42.50 

16.5 

30.03 

31.36 

17.3 

45.54 

5.85 

17.3 

39.54 

59.05 

17.3 

54.05 

43.14 

17.4 

17.32 

42.79 

17.5 

30.08 

31.64 

18.3 

45.31 

6.01 

18.3 

38.76 

59.25 

18.3 

53.78 

43.28 

18.4 

17.29 

43.07 

18.5 

30.14 

31.93 

19.3 

45.09 

6.17 

19.3 

37.98 

59.46 

19.3 

53.51 

43.39 

19.4 

17.27 

43.39 

19.5 

30.21 

32.23 

20.3 

44.85 

6.33 

20.3 

37.16 

59.66 

20.3 

53.24 

43.50 

20.4 

17.24 

43.70 

20.5 

30.28 

32.54 

21.3 

44.61 

6.49 

21.3 

36.31 

59.89 

21.3 

52.98 

43.59 

21.4 

17.21 

44.01 

21.5 

30.35 

32.85 

22.3 

44.34 

6.65 

22.3 

35.42 

60.10 

22.3 

52.73 

43.66 

22.4 

17.16 

44.33 

22.5 

30.41 

33.17 

23.3 

44.07 

6.81 

23.3 

34.47 

60.31 

23.3 

52.48 

43.72 

23.4 

17.11 

44.65 

23.5 

30.46 

33.50 

24.3 

43.79 

6.96 

24.3 

33.45 

60.51 

24.3 

52.23 

43.78 

24.4 

17.05 

45.00 

24.5 

30.50 

33.85 

25.3 

43.49 

7.10 

25.3 

32.40 

60.69 

25.3 

51.99 

43.85 

25.4 

16.96 

45.33 

25.5 

30.52 

34.20 

26.3 

43.19 

7.21 

26.3 

31.33 

60.87 

26.3 

51.76 

43.93 

26.4 

16.86 

45.66 

26.5 

30.53 

34.55 

27.3 

42.89 

7.31 

27.3 

30.24 

61.01 

27.3 

51.52 

44.01 

27.4 

16.75 

45.95 

27.5 

30.52 

34.90 

28.3 

42.60 

7.40 

28.3 

29.18 

61.15 

28.3 

51.26 

44.09 

28.4 

16.62 

46.24 

28.5 

30.48 

35.23 

29.3 

42.31 

7.46 

29.3 

28.16 

61.28 

29.3 

51.00 

44.17 

29.4 

16.50 

46.51 

29.5 

30.47 

35.52 

30.3 

42.04 

7.51 

30.3 

27.20 

61.38 

30.3 

50.72 

44.25 

30.4 

16.39 

46.76 

30.5 

30.45 

35.81 

31.3 

41.79 

7.56 

31.3 

26.29 

61.49 

31.3 

60.43 

44.31 

31.4 

16.29 

47.01 

31.5 

30.43 

36.10 

13.77      +1 

3.73 

51.30     +51.29 

11.90     -11.86 

12.32      +12.28 

11.85     +11.81 

0^    57«  2 

!4«.633 

Ih  3im  iii.709 

Ih  4im  64..846 

4h   i(^  37-.831 

^  35«  50-.33O 

+86** 

49'     2 

!4'M4 

+88« 

52'    2 

•0".55 

-85« 

10'    4 

[5".22 

+85*» 

20'    2 

I8".88 

+85^ 

9'    2 

i4".51 

■  -•BTt" 
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APPABENT  PLACES  07  STABS,  HfM^ 

CmCUMFOLAB  STAB& 

FOR  TBI!  UPPER  TRAKSTT  AT  WASHIMGTOR. 


f  1  a.  KCBM. 

rxouw. 

ilH.OnkeL 
Mj^.Is 

li  H,  owiiiit,  1  y,rtmiii 

Mag.  6.2 

Mag.  5.6 

Mi«.tf.l        1         Mw-M 

WMb. 

Blilit 

DmU- 
nrtloB. 

Itea 

TlmB. 

Right 
Awm- 

•lOD. 

DmU- 

W9A 

TtaM. 

Rli^ 
•km. 

nation. 

Wmm. 

tkm. 

»s 

^ 

Bi*. 

ViflM. 

iL  111 

•   t 

h  m 

•     * 

iL  m 

•    t 

h  B 

•   # 

k  a 

•  9 

Dec. 

545 

-8449 

Dec. 

646 

-8049 

f0 

Dec. 

7   3 

+8710 

Dee. 

714 

+aa  J>ae. 

• 

716 

-mm 

0.5 

51.75 

42.35 

0.6 

50.43 

45.88 

0.6 

56.51 

WW 

20.10 

0.6 

30.15 

WW 

62.1S     •.« 

S7.46 

1911 

1.5 

51.82 

42.67 

1.6 

50.49 

45.69 

1.6 

56.83 

20.34 

1.6 

80.28 

62.34     1.6 

67.71 

MJH 

2.5 

51.87 

43.08 

2.6 

50.56 

46.02 

2.6 

57.15 

20.54 

2.6 

30.41 

62.54     2.6 

STM 

mo 

3.5 

51.92 

43.42 

3.6 

50.63 

46.38 

8.6 

57.47 

20.75 

8.6 

80.54 

52.72     S.6 

njn 

mn 

4.5 

51.96 

43.81 

4.6 

50.69 

46.76 

4.6 

57.81 

20.95 

4.6 

30.68 

1S2M     4.6 

S8.48 

hm 

5.5 

51.97 

44.19 

5.6 

50.74 

47.14 

5.6 

58.18 

21.13 

6.6 

30.82 

63.04     6.6 

88j61 

tlM 

6.5 

51.97 

44.57 

6.6 

60.80 

47.61 

6.6 

58.56 

21.32 

6.6 

30.99 

63.21     6.6 

36.77 

2UI 

7.5 

51.96 

44.92 

7.6 

50.84 

47.87 

7.6 

58.97 

21.55 

7.6 

31.16 

58.36     7.6 

36J1 

nM 

8.5 

51.94 

45.26 

8.6 

50.87 

48.23 

8.6 

59.36 

21.78 

8.6 

31.33 

63.61     6.6 

36iB 

&• 

9.5 

51.93 

45.58 

9.6 

50.90 

48.55 

9.6 

59.75 

22.05 

9.6 

31.49 

53.84     6.6 

66.15 

SJI 

10.5 

51.92 

45.89 

10.6 

60.94 

48.86 

10.6 

60.09 

22.34 

10.6 

31.64 

54.11   10.6 

86.26 

tM 

11.5 

61.92 

46.20 

11.6 

50.98 

49.17 

11.6 

60.42 

22.63 

11.6 

31.77 

54.39   11.6 

39.41 

2Mr 

12.5 

51.92 

46.61 

12.6 

51.02 

49.50 

12.6 

60.69 

22.92 

12.6 

31.89 

54.65    12.6 

36.66 

2MI 

13.5 

61.93 

46.85 

13.6 

51.06 

49.82 

13.6 

60.94 

23.20 

13.6 

31.99 

54.90    13.6 

30.73 

tut 

14.5 

61.93 

47.21 

14.6 

61.10 

50.18 

14.6 

61.18 

23.48 

14.6 

32.09 

55.14 

14.6 

30.90 

»M 

16.6 

61.93 

47.67 

15.6 

61.14 

60.66 

16.6 

61.41 

23.72 

16.6 

32.18 

55.38 

15.6 

40.05 

HM 

16.5 

61.92 

47.96 

16.6 

51.18 

60.93 

16.6 

61.63 

23.97 

16.6 

32.28 

55.61 

16.6 

40.10 

tM 

17.5 

61.89 

48.34 

17.5 

51.21 

51.32 

17.6 

61.87 

24.21 

17.6 

32.38 

66.84 

17.6 

40.33 

2ftir 

18.6 

61.85 

48.72 

18.6 

61.24 

51.71 

18.6 

62.11 

24.46 

18.6 

32.48 

66.07 

18.6 

40.43 

25.11 

19.5 

61.81 

49.10 

19.6 

51.25 

52.10 

19.6 

62.36 

24.70 

19.6 

32.59 

56.28 

19.6 

40.53 

26Jt 

20.6 

51.76 

49.47 

20.6 

61.26 

52.48 

20.5 

62.63 

24.97 

20.6 

32.71 

56.52 

20.6 

40.60 

26.9 

21.5 

51.69 

49.81 

21.5 

51.28 

52.85 

21.5 

62.89 

25.25 

21.6 

32.82 

56.78 

21.6 

40.65 

njs 

22.5 

61.62 

50.16 

22.5 

51.28 

53.22 

22.5 

63.15 

25.54 

22.5 

32.94 

67.04 

22.6 

40.70 

27JI 

23.5 

51.55 

50.48 

23.5 

51.29 

53.57 

23.5 

63.40 

25.85 

23.5 

33.05 

57.32 

23.5 

40.78 

27JB 

24.6 

51.48 

50.79 

24.5 

51.29 

53.91 

24.6 

63.64 

26.17 

24.5 

33.15 

67.63 

24.5 

40.76 

27  Jl 

26.5 

61.41 

61.11 

25.5 

51.29 

54.24 

25.6 

63.84 

26.49 

25.5 

33.25 

67.94 

25.5 

40.79 

28.11 

26.6 

61.36 

51.43 

26.5 

51.29 

54.58 

26.5 

04.03 

26.82 

26.5 

33.34 

68.24 

26.5 

40.82 

28  Jl 

27.6 

61.29 

51.74 

27.5 

51.29 

54.92 

27.5 

64.17 

27.15 

27.6 

33.40 

58.66 

27.5 

40.86 

28.9 

28.5 

61.23 

52.07 

28.5 

51.30 

55.27 

28.5 

64.31 

27.47 

28.5 

33.46 

58.84 

28.6 

40.91 

29.11 

29.5 

61.15 

52.43 

29.6 

51.30 

55.63 

29.5 

04.42 

27.77 

29.5 

33.51 

59.12 

29.5 

40.96 

29.SS 

30.5 

51.07 

52.79 

30.6 

51.30 

56.00 

30.5 

64.53 

28.06 

30.5 

33.57 

59.39 

30.5 

41.00 

29.« 

31.5 

60.98 

53.16 

31.6 

51.29 

56.41 

31.5 

64.66 

28.33 

31.5 

33.63 

69.64 

31.5 

41.02 

30.SS 

11.10      -11.06 

6.21       -6.13 

20.28     +20.25 

7.73       +7.66 

18.63      -18.51 

5»»   45"*   51-.396 

&"  4G»  48-.653 

yh     3m     2«.335 

7h   14m     7.912 

7"^  15"  39«.6M 

-84*' 

49'    4 

4".27 

-80* 

43'    4 

6'M4 

+87*' 

10'    4 

3".86  1 

+82** 

34'    1 

7".32  1 

-86<> 

54'    IS 

>".75 
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CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oiooalnldfe  1119. 
Mag.  7.0 

f  Ootuitis. 
Biag.5.4 

1  H.  Dtaeonli. 

Mag.  4.6 

r  Cliisiieleointis. 
Mag.  5.2 

80  H.  Camelop. 
Mag.  5.3 

WadL 
Man 

tiai. 

DeoU- 

IfMn 
Time. 

Right 

Aaccn- 

sion. 

Decli- 
nation. 

Wish. 
Mean 

Time. 

Right 

Aaoea- 

aion. 

Decli- 
natioii. 

Wash. 
Hean 
Time. 

Right 

Aeoen- 

Bitm. 

Deeli- 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Decli- 
nation 

Tims. 

h  m 

•     / 

h  m 

•    1 

h  m 

•    # 

h  m 

•    / 

h  m 

0   t 

Dec. 

819 

+8852 

Doc. 

9    8 

-85  2( 

§  § 

Dec. 

9  25 

+8140 

0  f 

Dec. 

936 

-8031 

Dec. 

10  21 

+8257 

0.7 

8 

25.19 

WW 

3.21 

0.7 

8 

41.83 

9  w 

29.02 

0.7 

50.47 

29.54 

0.7 

s 
21.18 

w  W 

41.94 

0.7 

26.88 

w  w 

34.23 

1.7 

26.20 

3.35 

1.7 

42.09 

29.19 

1.7 

60.63 

29.57 

1.7 

21.31 

42.08 

1.7 

27.07 

34.18 

2.6 

27.18 

3.48 

2.7 

42.36 

29.37 

2.7 

50.78 

29.58 

2.7 

21.45 

42.25 

2.7 

27.25 

34.13 

3.6 

28.15 

3.59 

3.7 

42.63 

29.59 

3.7 

50.93 

29.59 

3.7 

21.60 

42.42 

3.7 

27.42 

34.08 

4.6 

29.16 

3.70 

4.7 

42.87 

29.82 

4.7 

51.09 

29.58 

4.7 

21.74 

42.61 

4.7 

27.60 

33.99 

5.6 

30.21 

3.81 

5.7 

43.13 

30.07 

5.7 

51.26 

29.58 

5.7 

21.88 

42.84 

5.7 

27.79 

33.90 

6.6 

31.33 

3.90 

6.7 

43.36 

30.34 

6.7 

51.43 

29.58 

6.7 

22.02 

43.08 

6.7 

27.99 

33.81 

7.6 

32.50 

4.03 

7.7 

43.57 

30.59 

7.7 

51.62 

29.58 

7.7 

22.15 

43.33 

7.7 

28.19 

33.73 

8.6 

33.09 

4.17 

8.7 

43.76 

30.84 

8.7 

51.80 

29.60 

8.7 

22.26 

43.56 

8.7 

28.42 

33.67 

9.6 

34.88 

4.34 

9.7 

43.96 

31.08 

9.7 

51.99 

29.61 

9.7 

22.37 

43.77 

9.7 

28.64 

33.62 

10.6 

36.01 

4.51 

10.7 

44.15 

31.30 

10.7 

52.17 

29.72 

10.7 

22.48 

43.97 

10.7 

28.87 

33.60 

11.6 

37.07 

4.71 

11.7 

44.35 

31.50 

11.7 

52.34 

29.81 

11.7 

22.59 

44.16 

11.7 

29.08 

33.61 

12.6 

38.05 

4.94 

12.7 

44.55 

31.70 

12.7 

52.52 

29.91 

12.7 

22.70 

44.35 

12.7 

29.27 

33.65 

13.6 

38.95 

5.16 

13.7 

44.77 

31.92 

13.7 

52.66 

30.01 

13.7 

22.83 

44.55 

13.7 

29.47 

33.69 

14.6 

39.79 

5.36 

14.7 

44.99 

32.16 

14.7 

52.80 

30.11 

14.7 

22.95 

44.78 

14.7 

29.65 

33.72 

15.6 

40.59 

5.56 

15.6 

45.22 

32.40 

15.7 

52.94 

30.22 

15.7 

23.08 

45.01 

15.7 

29.82 

33.75 

16.6 

41.39 

5.75 

16.6 

45.45 

32.67 

16.7 

53.08 

30.33 

16.7 

23.21 

45.24 

16.7 

29.99 

33.76 

17.6 

42.22 

5.94 

17.6 

45.67 

32.95 

17.7 

53.22 

30.42 

17.7 

23.34 

45.50 

17.7 

30.16 

33.78 

18.6 

43.06 

6.12 

18.6 

45.87 

33.27 

18.7 

53.36 

30.50 

18.7 

23.46 

45.78 

18.7 

30.34 

33.80 

19.6 

43.93 

6.31 

19.6 

46.07 

33.57 

19.6 

53.50 

30.59 

19.7 

23.58 

46.06 

19.7 

30.52 

33.82 

20.6 

44.82 

6.50 

20.6 

46.25 

33.88 

20.6 

53.65 

30.67 

20.7 

23.69 

46.35 

20.7 

30.70 

33.83 

21.6 

45.74 

6.69 

21.6 

46.43 

34.19 

21.6    53.81 

30.77 

21.7 

23.80 

46.64 

21.7 

30.90 

33.86 

22.6 

46.66 

6.91 

22.6 

46.59 

34.49 

22.6    53.98 

30.89 

22.6 

23.90 

46.94 

22.7 

31.10 

33.89 

23.6 

47.56 

7.14 

23.6 

46.74 

34.78 

23.6    54.14 

i 

31.02 

23.6 

23.99 

47.22 

23.7 

31.31 

33.93 

24.6 

48.46 

7.41 

24.6 

46.88 

35.07 

24.6    54.29 

31.16 

24.6 

24.08 

47.49 

24.7 

31.51 

33.99 

25.6 

49.31 

7.67 

25.6 

47.03 

35.35 

25.6    54.45 

31.31 

25.6 

24.17 

47.77 

25.7 

31.71 

34.08 

26.6 

50.09 

7.94 

26.6 

47.18 

35.64 

26.6    54.60 

31.49 

26.6 

24.26 

48.04 

26.7 

31.90 

34.19 

27.6 

50.80 

8.21 

27.6 

47.33 

35.92 

27.6 

54.74 

31.68 

27.6 

24.36 

48.30 

27.7 

32.09 

34.30 

28.6 

51.45 

8.49 

28.6 

47.50 

36.20 

28.6  1  54.87 

31.86 

28.6 

24.46 

48.57 

28.7 

32.26 

34.43 

29.6 

52.05 

8.75 

29.6 

47.67 

36.49 

29.6    54.97 

32.04 

29.6 

24.56 

48.86 

29.7 

32.41 

34.56 

30.6 

52.61 

8.99 

30.6 

47.84 

36.81 

30.6 

55.09 

32.21 

30.6 

24.65 

49.17 

30.7 

32.57 

34.67 

31.6 

53.19 

9.22 

31.6 

47.99 

37.17 

31.6 

55.20 

32.36 

31.6 

24.76 

49.49 

31.7 

32.72 

34.76 

50.63       +£ 

10.62 

12.31      -12.27 

6.91       +6.83 

6.11        -6.03 

8.10        + 

8.]0 

gh    17m  4 

[7-.546 

9^     8«  41-.594 

9^  25«  39-.275 

9^  36«  19-.026 

IQh  21™  1 

9«.949 

-^88*^ 

52'    S 

;7".80 

-85*^ 

20'    2 

!6".78 

+81*» 

41'    1 

0'M3  1 

-80** 

34'    3 

9".26  \ 

+82** 

58'    1 

7".67 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON, 


71  Ootantii. 

BnuUey  1678. 

t  Octantis. 

88  H.  Camelop.  9eq. 

ic  Ootantis. 

Mag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Wag.  5.6 

Wash. 
Mean 
Time. 

Right 
Aflcen- 

SiOQ. 

Decli- 
natioa. 

Wash. 
Mean 
Time. 

RiS^t 

Afloea- 

8lon. 

DecU- 
mttioi. 

Wash. 
Mean 
Time. 

Right 

Afloeo- 

sioii. 

Decli- 
natkm. 

Wash. 
Mean 
Time. 

Right 

Afloen- 

sioai. 

DeeU- 
natkm. 

Wash. 
Mean 
Time. 

Aaoen- 
skn. 

Dedt- 
naticfo. 

h  m 

•    t 

h  m 

•    1 

h  m 

0   / 

h  m 

0    f 

h  m 

•  » 

Dec. 

10  59 

-84  9 

0  f 

Dec. 

1214 

+88  8 

p  0 

Dec. 

12  46 

-8441 

§  § 

Dec. 

12  48 

+8350|Dec. 

99 

13  27 

-8522 

0.8 

8 

56.55 

33.21 

0.8 

s 
1.29 

14.62 

0.8 

s 
22.53 

'  w 

6.05 

0.8 

s 
21.69 

32.76 

0.9 

s 
36.87 

23.99 

1.8 

56.78 

33.21 

1.8 

1.85 

14.43 

1.8 

22.75 

5.90 

1.8 

21.84 

32.52 

1.9 

87.10 

23.79 

2.8 

57.02 

33.23 

2.8 

2.39 

14.26 

2.8 

22.99 

5.76 

2.8 

21.99 

32.30 

2.9 

37.34 

23.59 

3.8 

57.27 

33.27 

3.8 

2.91 

14.06 

3.8 

23.26 

5.63 

3.8 

22.14 

32.07 

3.9 

37.61 

23.40 

4.8 

57.53 

33.34 

4.8 

3.41 

13.85 

4.8 

23.52 

5.53 

4.8 

22.28 

31.83 

4.9 

37.90 

23.24 

5.8 

57.78 

33.43 

5.8 

3.93 

13.65 

5.8 

23.80 

5.44 

5.8 

22.43 

31.56 

5.9 

38.19 

23.10 

6.7 

58.01 

33.54 

6.8 

4.49 

13.42 

6.8 

24.08 

5.39 

6.8 

22.59 

31.29 

6.9 

38.48 

22.98 

7.7 

58.25 

33.67 

7.8 

5.08 

13.19 

7.8 

24.33 

5.35 

7.8 

22.76 

31.01 

7.8 

38.77 

22.87 

8.7 

58.48 

33.78 

8.8 

5.75 

12.97 

8.8 

24.58 

5.32 

8.8 

22.95 

30.74 

8.8 

39.04 

22.78 

9.7 

58.68 

33.89 

9.8 

6.44 

12.77 

9.8 

24.81 

5.29 

9.8 

23.14 

30.47 

9.8 

39.29 

22.69 

10.7 

58.88 

33.99 

10.8 

7.15 

12.59 

10.8 

25.04 

5.27 

10.8 

23.34 

30.23 

10.8 

39.54 

22.60 

11.7 

59.08 

34.08 

11.8 

7.86 

12.44 

11.8 

25.26 

5.23 

11.8 

23.54 

30.02 

11.8 

39.78 

22.50 

12.7 

59.29 

34.16 

12.8 

8.55 

12.31 

12.8 

25.49 

5.17 

12.8 

23.75 

29.82 

12.8 

40.02 

22.36 

13.7 

59.51 

34.25 

13.8 

9.21 

12.20 

13.8 

25.72 

5.08 

13.8 

23.94 

29.64 

13.8 

40.27 

22.24 

14.7 

59.74 

«j4.o4 

14.8 

9.83 

12.10 

14.8 

25.96 

5.00 

14.8 

24.13 

29.49 

14.8 

40.54 

22.11 

15.7 

59.97 

34.43 

15.8 

10.45 

11.99 

15.8 

26.23 

4.93 

15.8 

24.31 

29.33 

15.8 

40.82 

21.98 

16.7 

60.21 

34.55 

16.8 

11.04 

11.88 

16.8 

26.50 

4.87 

16.8 

24.48 

29.16 

16.8 

41.12 

21.87 

17.7 

60.45 

34.69 

17.8 

11.62 

11.75 

17.8 

26.77 

4.85 

17.8 

24.65 

28.99 

17.8 

41.43 

21.77 

18.7 

60.69 

u4.c74 

18.8 

12.22 

11.62 

18.8 

27.06 

4.84 

18.8 

24.82 

28.82 

18.8 

41.74 

21.69 

19.7 

60.92 

35.01 

19.8 

12.83 

11.49 

19.8 

27.34 

4.84 

19.8 

25.01 

28.64 

19.8 

42.05 

21.63 

20.7 

61.15 

35.20 

20.8 

13.47 

11.36 

20.8 

27.61 

4.86 

20.8 

25.19 

28.47 

20.8 

42.36 

21.58 

21.7 

61.38 

35.38 

21.8 

14.13 

11.25 

21.8 

27.88 

4.89 

21.8 

25.39 

28.30 

21.8 

42.65 

21.54 

22.7 

61.57 

35.56 

22.8 

14.83 

11.14 

22.8 

28.13 

4.92 

22.8 

25.59 

28.12 

22.8 

42.95 

21.53 

23.7 

61.77 

35.75 

23.8 

15.54 

11.04 

23.8 

28.38 

4.96 

23.8 

25.81 

27.96 

23.8 

43.24 

21.50 

24.7 

61.96 

35.94 

24.8 

16.28 

10.95 

24.8 

28.63 

5.00 

24.8 

26.04 

27.81 

24.8 

43.51 

21.47 

26.7 

62.15 

36.12 

25.7 

17.02 

10.88 

25.8 

28.86 

5.03 

25.8 

26.26 

27.67 

25.8 

43.79 

21.44 

26.7 

62.34 

36.29 

26.7 

17.76 

10.82 

26.8 

29.10 

5.06 

26.8 

26.48 

27.55 

26.8 

44.05 

21.41 

27.7 

62.54 

36.47 

27.7 

18.48 

10.79 

27.8 

29.34 

5.07 

27.8 

26.70 

27.45 

27.8 

44.32 

21.38 

28.7 

62.73 

36.63 

28.7 

19.18 

10.76 

28.8 

29.59 

5.10 

28.8 

26.90 

27.36 

28.8 

44.60 

21.35 

29.7 

62.95 

36.81 

29.7 

19.83 

10.73 

29.8 

29.85 

5.13 

29.8 

27.10 

27.28 

29.8 

44.90 

21.31 

30.7 

63.17 

37.(Jl 

30.7 

20.44 

10.70 

30.8 

30.12 

5.16 

30.8 

27.29 

27.22 

30.8 

45.22 

21.28 

31.7 

63.39 

37.24 

31.7 

21.04    10.67 1 

31.8 

30.42 

5.21 

31.8 

27.48 

27.14 

31.8 

45.54 

21.27 

9.83        -9.78 

30.75     +30.74 

10.79     -10.75 

9.32       +9.27 

12.40     -12.35 

10»»    59»   54- .546 

12^   14«  29».190 

12h  46m  19..119 

\2^  48«  31- .308 

\%^  27»  82- .891 

-84« 

9'    2 

9".33  1 

+88« 

8'    5 

6".19  1 

-84** 

41' 

1".57  1 

+83*» 

51'    1 

1".30  1 

-85** 

22'    1 

9".48 
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CIRCUMPOLAR  STARS. 

FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


5  Ootantis. 
Mag.  4.1 

Oroombridfe  8SS8. 

Mag.  7.2 

pOotentU. 
Mag.  5.7 

€  XTnuB  Xinoxls. 
Mag.  4.4 

69  a.  Apodis. 
Mag.  5.9 

(Vash. 
Mean 
lime. 

Right 

Asoen- 

sion. 

Dfmli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

BeoU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

SiOQ. 

Decli- 
nation. 

Waah. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Dedl- 
natkxa. 

Wash. 
Mean 
Time. 

Right 
sion. 

Decll- 
natkn. 

h  m 

•    0 

h  m 

•    / 

h  m 

0    1 

h  m 

•    t 

h  m 

•    1 

Dec. 

14  13 

-8317 

Dec. 

15   2 

+8732 

Dec. 

15  24 

-8411 

m  m 

Dec. 

16  53 

+8210 

Dec. 

17  16 

-8047 

mm 

0.9 

s 
50.71 

w  w 

58.73 

0.9 

s 

5.07 

w  W 

22.06 

0.9 

8 

28.81 

w  W 

58.87 

1.0 

8 

54.97 

w  w 

21.82 

1.0 

8 

22.48 

WW 

15.79 

1.9 

50.83 

58.48 

1.9 

5.20 

21.73 

1.9 

28.90 

58.56 

2.0 

54.94 

21.48 

2.0 

22.47 

15.46 

2.9 

50.97 

58.23 

2.9 

5.31 

21.42 

2.9 

29.00 

58.24 

3.0 

54.91 

21.17 

3.0 

22.47 

15.13 

3.9 

51.14 

57.99 

3.9 

5.41 

21.11 

3.9 

29.14 

57.92 

4.0 

54.87 

20.86 

4.0 

22.47 

14.76 

4.9 

51.32 

57.77 

4.9 

5.49 

20.80 

4.9 

29.28 

57.64 

5.0 

54.83 

20.55 

5.0 

22.51 

14.41 

5.9 

51.51 

57.57 

5.9 

5.58 

20.47 

5.9 

29.44 

57.35 

5.9 

54.79 

20.22 

6.0 

22.55 

14.08 

6.9 

51.70 

57.39 

6.9 

5.66 

20.10 

6.9 

29.61 

57.10 

6.9 

54.75 

19.89 

7.0 

22.59 

13.76 

7.9 

51.89 

57.25 

7.9 

5.78 

19.74 

7.9 

29.78 

56.85 

7.9 

54.71 

19.52 

8.0 

22.65 

13.47 

8.9 

52.06 

57.11 

8.9 

5.92 

19.37 

8.9 

29.94 

56.64 

8.9 

54.68 

19.15 

9.0 

22.70 

13.18 

9.9 

52.23 

56.97 

9.9 

6.11 

18.99 

9.9 

30.09 

56.42 

9.9 

54.65 

18.76 

10.0 

22.75 

12.91 

10.9 

52.38 

56.82 

10.9 

6.34    18.62 

10.9 

30.23 

56.20 

10.9 

54.64 

18.35 

10.9 

22.78 

12.65 

11.9 

52.53 

56.65 

11.9 

6.58 

18.29 

11.9 

30.36 

55.98 

11.9 

54.64 

17.95 

11.9 

22.81 

12.38 

12.9 

52.68 

56.48 

12.9 

6.85 

17.97 

12.9 

30.48 

55.74 

12.9 

54.64 

17.57 

12.9 

22.84 

12.09 

13.9 

52.84 

56.30 

13.9 

7.10 

17.67 

13.9 

30.61 

55.46 

13.9 

54.66 

17.23 

13.9 

22.86 

11.78 

14.9 

53.01 

56.11 

14.9 

7.35 

17.38 

14.9 

30.75 

55.19 

14.9 

54.67 

16.89 

14.9 

22.89 

11.46 

15.9 

53.18 

55.93 

15.9 

7.58 

17.11 

15.9 

30.92 

54.92 

15.9 

54.68 

16.55 

15.9 

22.92 

11.14 

16.9 

53.36 

55.75 

16.9 

7.82 

16.83 

16.9 

31.09 

54.66 

16.9 

54.68 

16.25 

16.9 

22.96 

10.80 

17.9 

53.56 

55.59 

17.9 

8.04 

16.56 

17.9 

31.27 

54.41 

17.9 

54.69 

15.94 

17.9 

23.01 

10.47 

18.9 

53.77 

55.45 

18.9 

8.27 

16.29 

18.9 

31.45 

54.16 

18.9 

54.69 

15.62 

18.9 

23.06 

10.14 

19.8 

53.98 

55.31 

19.9 

8.49 

15.97 

19.9 

31.64 

53.93 

19.9 

54.71 

15.28 

19.9 

23.13 

9.81 

20.8 

54.18 

55.19 

20.9 

8.73 

15.67 

20.9 

31.84 

53.73 

• 
20.9 

54.72 

14.93 

20.9 

23.21 

9.51 

21.8 

54.38 

55.09 

21.9 

8.99 

15.36 

21.9 

32.05 

53.53 

21.9 

54.73 

14.57 

21.9 

23.30 

9.23 

22.8 

54.58 

55.01 

22.9 

9.27 

15.05 

22.9 

32.25 

53.36 

22.9 

54.74 

14.21 

22.9 

23.38 

8.94 

23.8 

54.78 

54.94 

23.9 

9.58 

14.76 

23.9 

32.44 

53.18 

23.9 

54.78 

13.83 

23.9 

23.44 

8.68 

24.8 

54.97 

54.86 

24.9 

9.90 

14.46 

24.9 

32.63 

53.02 

24.9 

54.81 

13.46 

24.9 

23.51 

8.43 

25.8 

55.15 

54.77 

25.9 

10.26 

14.16 

25.9 

32.81 

52.85 

25.9 

54.85 

13.08 

25.9 

23.57 

8.18 

26.8 

55.33 

54.69 

26.9 

10.63 

13.88 

26.9 

32.99 

52.67 

26.9 

54.90 

12.71 

26.9 

23.64 

7.93 

27.8    55.51 

1 

54.60 

27.9 

11.01 

13.60 

27.9 

33.16 

52.49 

27.9 

54.95 

12.37 

27.9 

23.70 

7.66 

28.8 

55.69 

54.49 

28.9 

11.38 

13.37 

28.9 

33.33 

52.29 

28.9 

55.00 

12.04 

28.9 

23.76 

7.38 

29.8 

55.89 

54.39 

29.9 

11.73 

13.15 

29.9 

33.53 

52.10 

29.9 

55.05 

11.72 

29.9 

23.85 

7.07 

30.8 

56.11 

54.30 

30.9 

12.07 

12.92 

30.9 

33.73 

51.90 

30.9 

55.10 

11.43 

30.9 

23.92 

6.75 

31.8 

56.33    54.21 

31.8 

12.39 

12.71 

31.9 

33.96 

51.70 

31.9 

55.15 

11.14 

31.9 

24.01 

6.44 

8.57         -8.51 

23.5 

>8     +23.26 

9.89       -9.84 

7.34       +7.27 

6.25       - 

6.17 

14h    13m  46-.350 

15*' 

3«    2-.510 

15»»  24»  23-.351 

16'»  54™  12-.991 

17»»   16«  1 

7-.234 

-83*» 

17'    fi 

4".52  1 

+87*» 

32'    4 

2".66  1 

-84*» 

11'    6 

5".43  1 

+82'» 

10'    2 

1".42 

-80*^ 

47'    1 

.4".27 

\ 
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APPABENT  PLACES  OE  STARS,  1919. 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  TSnm  Minoxls. 

X  Ootantis. 

X  UnuB  Minorls. 

9  Ootantis. 

76  Dxftoomli. 

Mag.  4.4 

Mag.  5.2 

^.6.6 

Mag.  5.5 

Mag.  5.7 

III 

Right 

Afloen- 

sion. 

DecU- 
xiation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

skm. 

DeoU- 
nation. 

Wash. 
Mean 

Time. 

Right 

Aaoea- 

8iaii. 

DeeU- 

Wash. 
Hean 
Time. 

Right 
AsoeP" 

* 

Deeli- 
natioo. 

Wadi. 
Mean 
Time. 

Afloenp 
slon. 

DeeU. 

oatioo. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•  1 

Dec. 

17  57 

+8636 

mm 

Dec. 

18    7 

-8739 

Dec. 

18  57 

+89  1 

•  * 

Dec. 

19  31 

-8918 

Dec. 

2048 

+8214 

mm 

1.1 

8 

37.73 

WW 

63.48 

1.1 

8 

34.29 

51.89 

1.1 

8 

49.90 

w  w 

35.90 

1.1 

17.00 

r  w 

12.61 

1.2 

8 

24.89 

WW 

34.99 

2.1 

37.55 

63.19 

2.1 

34.11 

5i;57 

2.1 

49.02 

35.66 

2.1 

15.92 

12.38 

2.2 

24.24 

34.88 

3.1 

37.38 

62.91 

3.1 

33.97 

51.22 

3.1 

48.14 

35.45 

3.1 

14.88 

12.02 

3.2 

24.10 

34.79 

4.0 

37.20 

62.65 

4.1 

33.86 

50.85 

4.1 

47.26 

35.25 

4.1 

13.92 

11.70 

4.2 

23.96 

34.71 

5.0 

37.00 

62.38 

5.1 

33.78 

50.47 

6.1 

46.30 

35.05 

5.1 

13.07 

11.37 

5.2 

23.82 

34.62 

6.0 

36.80 

62.11 

6.0 

33.77 

50.10 

6.1 

45.29 

34.83 

6.1 

12.34 

11.05 

6.2 

23.67 

34.53 

7.0 

36.57 

61.83 

7.0 

33.80 

49.77 

7.1 

44.23 

34.61 

7.1 

11.75 

10.73 

7.2 

23.52 

34.44 

8.0 

36.36 

61.50 

8.0 

33.83 

49.44 

8.1 

43.16 

34.37 

8.1 

11.23 

10.41 

8.2 

23.36 

34.34 

9.0 

36.16 

61.16 

9.0 

33.86 

49.12 

9.1 

42.11 

34.08 

9.1 

10.76 

10.11 

9.2 

23.20 

34.21 

10.0 

35.98 

60.79 

10.0 

33.88 

48.84 

10.1 

41.12 

33.80 

10.1 

10.26 

9.82 

10.1 

23.03 

84.04 

11.0 

35.83 

60.43 

11.0 

33.88 

48.56 

11.1 

40.22 

33.50 

11.1 

9.72 

9.55 

11.1 

22.86 

83.86 

12.0 

35.70 

60.08 

12.0 

33.84 

48.25 

12.1 

39.42 

33.18 

12.1 

9.08 

9.28 

12.1 

22.71 

33.67 

13.0 

35.60 

59.74 

13.0 

33.81 

47.93 

13.1 

38.71 

32.87 

13.1 

8.38 

9.01 

13.1 

22.67 

8S.47 

14.0 

35.50 

59.42 

14.0 

33.76 

47.60 

14.1 

38.06 

32.58 

14.1 

7.64 

8.70 

14.1 

22.44 

33.27 

15.0 

35.42 

59.10 

15.0 

33.71 

47.24 

15.1 

37.46 

32.30 

15.1 

6.92 

8.38 

15.1 

22.82 

33.07 

16.0 

35.34 

58.81 

16.0 

33.69 

46.88 

16.1 

36.87 

32.02 

16.1 

6.23 

8.05 

16.1 

22.19 

32.91 

17.0 

35.25 

58.51 

17.0 

33.71 

46.51 

17.1 

36.26 

31.78 

17.1 

5.60 

7.69 

17.1 

22.07 

32.74 

18.0 

35.15 

58.21 

18.0 

33.76 

46.14 

18.1 

35.62 

31.53 

18.1 

5.06 

7.32 

18.1 

21.94 

32.57 

19.0 

35.06 

57.91 

19.0 

33.84  '  45.77 

19.0 

34.97 

31.26 

19.1 

4.61 

6.95 

19.1 

21.83 

82.39 

20.0 

34.97 

57.60 

20.0 

33.93 

45.41 

• 

20.0 

34.30 

31.00 

20.1 

4.25 

6.59 

20.1 

21.71 

32.22 

21.0 

34.87 

57.27 

21.0 

34.06 

45.07 

21.0 

33.63 

30.71 

21.1 

3.96 

6.24 

21.1 

21.68 

32.04 

21.9 

34.78 

56.94 

22.0 

34.20 

44.72 

22.0 

32.96 

30.40 

22.1 

3.75 

5.90 

22.1 

21.45 

81.84 

22.9 

34.70 

56.60 

23.0 

34.35 

44.39 

23.0 

32.31 

30.09 

23.1 

3.56 

5.56 

23.1 

21.31 

81.61 

23.9 

34.63 

56.24 

23.9 

34.49 

44.10 

24.0 

31.69 

29.76 

24.1 

3.40 

5.24 

24.1 

21.18 

31.38 

24.9 

34.57 

55.87 

24.9 

34.64  ;  43.80 

25.0 

31.11 

29.42 

25.1 

3.23 

4.93 

25.1 

21.05 

81.14 

25.9 

34.54 

55.50 

25.9 

34.77 

43.51 

26.0 

30.61 

29.08 

26.1 

3.07 

4.62 

26.1 

20.94 

80.87 

26.9 

34.52 

55.13 

26.9 

34.88 

43.20 

27.0 

30.20 

28.75 

27.0 

2.84 

4.30 

27.1 

20.83 

80.61 

27.9 

34.52 

54.78 

27.9 

34.99 

42.89 

28.0 

29.85 

28.43 

28.0 

2.56 

3.99 

28.1 

20.72 

30.85 

28.9 

34.54 

54.44 

28.9 

35.10 

'  42.55 

29.0 

29.56 

28.11 

29.0 

2.27 

3.65 

29.1 

20.61 

80.10 

29.9 

34.50 

54.11 

29.9 

35.23 

42.21 

30.0 

29.28 

27.79 

30.0 

2.00 

3.28 

30.1 

20.52 

29.85 

30.9 

34.57 

53.80 

30.9 

35.39 

41.85 

31.0 

29.04 

27.51 

31.0 

1.79 

2.91 

31.1 

20.43 

29.61 

31.9 

34.58 

53.51 

31.9 

35.57 

41.48 

32.0 

28.75 

27.25 

32.0 

1.66 

2.53 

32.1 

20.34 

29.38 

16.9 

4       +1G.91 

24.52      -24.50 

58.81      +58.80 

73. J 

J6      -7 

3.36 

7.41        +7.34 

lyh    58m    22».31I 

18h     7m  23-.343 

\^     0«  15-. 079 

19^ 

30«»  6 

0-.769 

20»»  48»  32M46 

+86° 

36'     0 

.1".04 

-87° 

39'    5 

0".89 

+89° 

1'    1 

2".80  1 

-89° 

13'    1 

3".35 

+82° 

13'    5 

6".82 

APPARENT  PLACES  OF  8TAE8,  1919, 

CmCUMPOLAK  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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X  Octantit. 

V  Octantis. 

fi  Octantis. 

89  H.  Cephei. 

Y  Octantia. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Right 
Aaoen- 

DecU- 
natiaa. 

Wash. 
Mdm 
Time. 

Right 

Asoen- 

sion. 

Dedt- 
nation. 

Wash. 
IfMn 

Time. 

Right 

Afloeor 

Sinn. 

DeeU- 
naXkOL 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Decli- 
oatioii. 

Wash. 
Mean 
Time. 

Right 

Deoli- 
natian. 

h  m 

•    f 

h  m 

•    * 

h  m 

•    1 

h  m 

•    / 

h  m 

•   / 

Dec. 

2138 

-83  6 

g  m 

Dec. 

2216 

-8622 

mm 

Dec. 

22  37 

-8148 

mm 

Dec. 

23  27 

+86  52 

Dec. 

23  47 

-8228 

1.2 

8 

44.11 

30.81 

1.2 

39.89 

WW 

47.09 

1.2 

s 
56.41 

WW 

20.33 

1.3 

s 
55.10 

WW 

22.79 

1.3 

s 
27.92 

WW 

3.44 

2.2 

43.93 

30.71 

2.2 

39.53 

47.04 

2.2 

56.26 

20.32 

2.3 

54.74 

22.90 

2.3 

27.75 

3.54 

3.2 

43.74 

30.57 

3.2 

39.16 

46.96 

3.2 

56.09 

20.28 

3.3 

54.40 

23.02 

3.3 

27.57 

3.60 

4.2 

43.56 

30.43 

4.2 

38.78 

46.86 

4.2 

55.94 

20.21 

4.3 

54.07 

23.15 

4.3 

27.39 

3.66 

5.2 

43.39 

30.26 

5.2 

38.41 

46.72 

5.2 

55.77 

20.13 

5.3 

53.74 

23.29 

5.3 

27.21 

3.69 

6.2 

43.24 

30.06 

6.2 

38.08 

46.57 

6.2 

55.62 

20.04 

6.3 

53.40 

23.45 

6.3 

27.04 

3.70 

7.2 

43.10 

29.86 

7.2 

37.78 

46.42 

7.2 

55.49 

19.91 

7.3 

53.03 

23.62 

7.3 

26.87 

3.68 

8.2 

42.98 

29.66 

8.2 

37.49 

46.26 

8.2 

55.37 

19.79 

8.3 

52.62 

23.77 

8.3 

26.72 

3.67 

9.2 

42.86 

29.48 

9.2 

37.22 

46.10 

9.2 

55.25 

19.69 

9.3 

52.22 

23.91 

9.3 

26.58 

3.65 

10.2 

42.74 

29.31 

10.2 

36.97 

45.96 

10.2 

55.13 

19.58 

10.3 

51.79 

24.02 

10.3 

26.45 

3.63 

11.2 

42.62 

29.15 

11.2 

36.67 

45.84 

11.2 

55.01 

19.50 

11.3 

51.35 

24.12 

11.3 

26.31 

3.62 

12.2 

42.48 

29.01 

12.2 

36.38 

45.74 

12.2 

54.88 

19.43 

12.3 

50.91 

24.18 

12.3 

26.16 

3.63 

13.2 

42.34 

28.86 

13.2 

36.07 

45.62 

13.2 

54.74 

19.35 

13.3 

50.50 

24.21 

13.3 

26.00 

3.65 

14.2 

42.18 

28.69 

14.2 

35.75 

45.50 

14.2 

54.59 

19.28 

14.2 

50.11 

24.24 

14.3 

25.83 

3.67 

15.2 

42.02 

28.52 

15.2 

35.42 

45.37 

15.2 

54.45 

19.19 

15.2 

49.73 

24.27 

15.3 

25.66 

3.68 

16.2 

41.87 

28.33 

16.2 

35.08 

45.20 

16.2 

54.29 

19.07 

16.2 

49.36 

24.31 

16.3 

25.48 

3.69 

17.2 

41.72 

28.11 

17.2 

34.74 

45.02 

17.2 

54.14 

18.95 

17.2 

49.01 

24.35 

17.3 

25.29 

3.66 

18.2 

41.56 

27.89 

18.2 

34.40 

44.84 

18.2 

53.99 

18.80 

18.2 

48.65 

24.39 

18.3 

25.11 

3.62 

19.2 

41.42 

27.65 

19.2 

34.09 

44.65 

19.2 

53.85 

18.65 

19.2 

48.29 

24.43 

19.2 

24.94 

3.58 

20.2 

41.29 

27.41 

20.2 

33.80 

44.45 

20.2 

53.71 

18.48 

20.2 

47.92 

24.47 

20.2 

24.77 

3.51 

21.2 

41.18 

27.16 

21.2 

33.51 

44.23 

21.2 

53.58 

18.31 

21.2 

47.54 

24.52 

21.2 

24.62 

3.42 

22.2 

41.07 

26.91 

22.2 

33.24 

44.00 

22.2 

53.46 

18.13 

22.2 

47.13 

24.56 

22.2 

24.47 

3.34 

23.1 

40.96 

26.67 

23.2 

33.00 

43.78 

23.2 

53.35 

17.95 

23.2 

46.71 

24.59 

23.2 

24.32 

3.25 

24.1 

40.86 

26.43 

24.2 

32.75 

43.58 

24.2 

53.25 

17.77 

24.2 

46.29 

24.60 

24.2 

24.17 

3.15 

25.1 

40.77 

26.19 

25.2 

32.52 

43.37 

25.2 

53.15 

17.60 

25.2 

45.86 

24.60 

25.2 

24.03 

3.05 

26.1 

40.67 

25.96 

26.2 

32.38 

43.17 

26.2 

53.03 

17.43 

26.2 

45.42 

24.59 

26.2 

23.89 

2.97 

27.1 

40.57 

25.74 

27.2 

32.02 

42.98 

27.2 

52.91 

17.29 

27.2 

45.00 

24.55 

27.2 

23.74 

2.90 

28.1 

40.44 

25.53 

28.2 

31.76 

42.79 

28.2 

52.79 

17.13 

28.2 

44.59 

24.50 

28.2 

23.57 

2.83 

29.1 

40.31 

25.29 

29.2 

31.49 

42.57 

29.2 

52.66 

16.96 

29.2 

44.21 

24.44 

• 

29.2 

23.41 

2.76 

30.1 

40.19 

25.02 

30.2 

31.20 

42.34 

30.2 

52.52 

16.78 

30.2 

43.84 

24.38 

30.2 

23.24 

2.68 

31.1 

40.07 

24.75 

31.2 

30.91 

42.10 

31.2 

52.39 

16.58 

31.2 

43.50 

24.33 

31.2 

23.07 

2.58 

32.1 

39.95 

24.46 

32.2 

30.63 

41.83 

32.2 

52.26 

16.35 

32.2 

43.16 

24.29 

32.2 

22.90 

2.44 

8.31        -8.25 

15.83     -15.80 

7.02       - 

6.94 

18.33     +18.31 

7.63       -7.56 

21»»    38«   38-.548 

22»»   16»  33«.212 

22*^   37™  5P.624 

23*^  27«  43-.571 

23h  47m  23«.637 

-SS"* 

5'    a 

4".33 

-86^ 

22'    fi 

0".92  1 

-81** 

48'    2 

4".80  1 

+86^ 

51'    3 

«".62  1 

-82^ 

28' 

8".42 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashliiKton 
Mean  Tune. 


Jan. 


Feb. 


Mar. 


0.2 
10.2 
20.2 
30.2 

9.1 

19.1 
1.1 
11.1 
21.0 
31.0 


Apr. 


10.0 
19.9 
29.9 
May  9.9 
19.9 

29.8 

June    8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 

Nov.    5.4 

15.4 

25.3 

Dec.    5.3 

15.3 
25.3 
35.2 


ISCeti. 
Mag.  6.0 


Asoanrion. 


Mean  Place 
Sec  6,  Tan  S 


h     m 
0    25 


114 

112 

106 

93 

74 

63 


s 
55.276 
55.162 
55.050 
54.945 
54.852 

54.778 
54.725  ^ 
54.701  — 
54.710  • 
54.755  ^ 

86 


54.840 
54.966 
55.133 
55.337 
55.575 

55.842 
56.131 
56.436 
56.746 
57.055 

57.353 
57.636 
57.894 
58.124 
58.319 

58.478 
58.600 
58.685 
58.735 


126 
167 
204 
238 
267 

280 
305 
310 
309 
298 


283 
258 
230 
196 
150 

122 
85 
50 


58.750  — 

15 

58.735 
58.695 
58.632 
58.551 
58.456 


D^,D«< 


58.350 
58.236 
58.118 


40 
63 
81 
95 
106 

114 
118 


Declina- 
tion. 


-  4  23 


// 


73.43 
74.09 
74.65 
75.09 
75.38 

75.51 
75.45 
75.18 
74.69 
73.96 

72.99 
71.78 
70.35 
68.70 
66.90 

64.96 
62.94 
60.89 
58.87 
56.91 

55.09 
53.44 
52.00 
50.81 
49.87 

49.23 
48.85 


66 
56 
44 

29 
13 

6 
27 
49 
73 
97 

121 
143 
165 
180 
194 

202 
205 
202 
196 
182 

165 

144 

119 

94 

64 

38 


48.74  ^ 
48.88   " 


49.21 

49.73 
50.38 
51.14 
51.96 
52.79 

53.62 
54.41 
55.13 


33 
52 

65 
76 
82 
83 
83 

79 
72 


54.320 
1.003 


76.81 
-0.077 


+0.06 
+0.4 


+0.01 
+0.1 


18  Ceti. 
Mag.  5.2 


Right 
Aaoeniion. 


h     m 
0    31 


8 

5.678 
5.563 
5.451 
5.345 
5.250 

5.172 
5.116 
5.088  — 
5.091     ^ 

41 
81 


115 

112 

106 

95 

78 

56 


5.132 

5.213 
5.335 
5.497 
5.698 
5.932 

6.197 
6.484 
6.788 
7.099 
7.409 

7.709 
7.994 
8.255 
8.489 
8.689 

8.854 
8.982 
9.073 
9.127 


122 
162 
201 
234 
265 

287 
304 
311 
310 
300 

285 
261 
234 
200 
165 

128 
91 
54 


9.148  — 

8 

9.140 
9.104 
9.047 
8.970 
8.878 


8.775 
8.663 
8.547 


36 
57 
77 
92 
103 

112 
116 


Declina- 
tion. 


-41 


n 


75.23 
75.90 
76.48 
76.93 
77.25 

77.39 
77.35 
77.10 
76.63 
75.93 

74.99 
73.80 
72.40 
70.78 
68.99 

67.07 
65.07 
63.03 
61.00 
59.04 

57.20 
55.55 
54.09 
52.88 
51.93 

51.26 
50.86 


67 

58 
45 
32 
14 

4 

25 
47 
70 
94 

119 
140 
162 
179 
192 

200 
204 
203 
196 
184 

165 

146 

121 

95 

67 

40 


50.73  — 
50.84   ^^ 


51.17 

51.67 
52.32 
53.08 
53.89 
54.72 

55.55 
56.35 
57.08 


33 
50 

65 
76 
81 
83 
83 

80 
73 


4.690 
1.002 


78.65 
-0.070 


f  Caisiopete. 
Mag.  3.7 


Right 
Ascension. 


h 
0 


m 
32 


8 

28.440 
28.184 
27.928 
27.683 
27.462 

27.276 
27.134 
27.048 
27.024  — 
27.069  ** 

114 

27.188 


256 
256 
245 
221 
187 


141 
86 


186 
252 
314 
365 
408 

439 
458 
464 
460 
442 


27.369 
27.621 
27.935 
28.300 

28.708 
29.147 
29.605 
30.069 
30.529 

30.971 
31.387 
31.768 
32.105 
32.395 

32.632 
32.815 
32.943 
33.017  22 
33.039  — 

28 

33.011 
32.936 
32.817 
32.659 
32.468 

32.246 
32.004 
31.746 


416 
381 
337 
290 
237 


183 

128 

74 


75 
119 
158 
191 
222 

242 

258 


Declina- 
tion. 


+53  27 

ft 

26.52 


26.02 
25.03 
23.61 
21.78 

19.64 
17.28 
14.80 
12.30 
9.88 

7.65 
5.70 
4.10 
2.92 
2.20 

1.96 
2.21 
2.94 
4.14 
5.77 

7.79 
10.14 
12.78 
15.63 
18.65 

21.76 
24.90 
28.01 
31.03 
33.89 

36.54 
38.93 
40.99 
42.66 
43.92 


50 

99 

142 

183 

214 

236 
248 
250 
242 
223 

195 

160 

118 

72 

24 

25 

73 

120 

163 

202 

235 
264 
285 
302 
311 

314 
311 
302 
286 
265 

239 
206 
167 
126 

78 


^•'^    30 

45.00  — 
44.79   ^^ 


+0.06 
+0.4 


0.00 
+0.1 


27.051 
1.680 


4.75 
+1.349 


+0.07 
+0.4 


-0.09 
+0.\ 


T  Andromedae. 
Mag.  4.4 


Right 


h     m 
0    32 


154 
154 
148 
133 
111 


82 
47 


8 

34.218 
34.064 
33.910 
33.762 
33.629 

33.518 

33.436 

33.389 

33.385  — 

33.430  ^ 
95 

33.525 

33.670 

33.862 

34.101 

34.378 

34.690 
35.025 
35.377 
35.735 
36.088 

36.431 
36.753 
37.048 
37.310 
37.536 

37.723 
87.868 
37.972 
38.037 


145 
192 
239 
277 
312 

335 
352 
358 
353 
343 

322 
295 
262 
226 
187 

145 

104 

65 


27 

38.064  — 

7 


38.057 
38.018 
37.950 
37.857 
37.743 


37.611 
37.465 
37.310 


39 

68 

93 

114 

132 

146 
155 


Declina- 
tion. 


+33   16 


tt 


73 

101 
130 
150 
167 


41.40 
40.67 
39.66 
38.36 
36.86 

35.19 
33.46 
31.72 
30.07 
28.58 

27.32 
26.35 
25.73  ^ 
25.48  — 
25.63   ^* 

54 

26.17 
27.08 
28.37 
29.98 
31.86 


173 
174 
165 
149 
126 


97 
62 


33.98 
36.28 
38.70 
41.18 
43.68 

46.14 
48.52 
50.77 
52.84 
54.73 

56.38 
57.78 
58.88 
59.68 
60.17 

60.31 
60.11 
59.56 


91 

129 
161 
188 
212 

230 
242 
248 
250 
246 

238 
225 
207 
189 
165 

140 

110 
80 
49 
14 

20 
55 


33.017 
1.196 


25.15 
+0.656 


+0.06 
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Washington 
Mean  Tune. 


€  Andromedie. 
Mag.  4.5 


Right 
Ascension. 


Jan.  0.2 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 

Mar.    1.1 

11.1 

21.0 

•   31.0 

Apr.  10.0 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June    8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 

Nov.    5.4 

15.4 

25.3 

Dec.    5.3 

15.3 
25.3 
35.2 


h      m 
0    34 


Mean  Place 
Sec  «,  Tan  a 


D^a,  Dwa 


17.468 
17.325 
17.182 
17.044 
16.920 

16.815 
16.738 
16.693 


16.689  — 
16.730   *^ 

89 

16.819 


143 
143 
138 
124 
105 

77 
45 


16.955 
17.139 
17.367 
17.633 

17.932 
18.254 

18.592 


L8.937 


136 
184 
228 
266 
299 


322 

338 


345 


21.200 

21.165 
21.103 
21.019 
20.914 

20.792 
20.657 
20.513 


35 

62 

84 

105 

122 

135 
144 


Declina- 
tion. 


+28  52 


n 


34.49 
33.74 
32.75 
31.52 
30.12 

28.61 
27.05 
25.52 
24.08 
22.82 

21.79 
21.06 
20.64 
20.60 
20.93 

21.62 
22.67 
24.04 
25.71 
27.61 

29.72 
31.96 
34.28 
36.64 
38.97 

41.24 
43.39 
45.41 
47.25 

48.87 

50.28 
51.42 
52.31 
52.91 
53.22 

53.23 
52.93 
52.35 


75 

99 

123 

140 

151 

156 
153 
144 
126 
103 

73 

42 

4 

33 
60 

105 
137 
167 
190 
211 

224 
232 
236 
233 
227 

215 
202 
184 
162 
141 

114 

89 

60 

31 

1 

30 
58 


5  Andromedae. 
Mag.  3.5 


Ri^it 
Ascension. 


h      m 
0    34 


146 
147 
141 
128 
107 


79 
46 


16.283 

1.142 


19.68 
+0.552 


+0.06 


D^,  Du^      UOA 


-0.04 
+0.1 


s 
60.755 
60.609 
60.462 
60.321 
60.193 

60.086 
60.007 
59.961 
59.956  — 
59.998  *^ 

89 
60.087 
60.226 
60.412 
60.643 
60.913 

61.216 
61.543 
61.885 
62.235 
62.581 

62.917 
63.235 
63.525 
63.784 
64.007 

64.194 
64.339 
64.444 
64.511 


139 
186 
231 
270 
303 

327 
342 
350 
346 
336 

318 
290 
250 
223 

187 

145 

105 

67 


,     30 
64.541  — 
2 


64.539 
64.505 
64.443 
64.357 
64.251 


64.126 
63.989 
63.842 


34 

62 

86 

106 

125 

137 
147 


Declina- 
tion. 


+30  25 


19.30 
18.57 
17.58 
16.34 
14.91 

13.36 

11.74 

10.14 

8.63 

7.28 

6.18 
5.36 
4.87 


73 

99 

124 

143 

155 

162 
160 
151 
135 
110 

82 
49 


4.75  Ji? 
4.99  ^ 

64 


5.63 
6.62 
7.96 
9.60 
11.48 


13.59 
15.84 
18.19 
20.58 
22.98 

25.31 
27.55 
29.64 
31.57 
33.29 

34.79 
36.02 
37.00 
37.68 
38.06 

38.13 
37.87 
37.32 


99 
134 
164 
188 
211 

225 
235 
239 
240 
233 

224 
209 
193 
172 
150 

123 

98 

68 

38 

7 

26 
55 


a  Cassiopeiie. 

Var.  2.2-2.8 


Right 
Ascension. 


h     m 
0    85 


s 

55.523 
55.243 
54.962 
54.692 
54.448 


280 
281 
270 
244 
208 


54.240  ,^ 

54.080  ^,^ 

53.979 

53.945  — 

53.984  ^ 
113 

54.097 


59.554 
1.160 


4.00 
+0.587 


+0.06 
+0.4 


-0.04 
+0.2 


190 
260 


54.287 
54.547 
54.873  ^ 

382 


55.255 

55.681 
56.143 
56.624 
57.114 
57.600 

58.069 
58.510 
5S.914 
59.274  ^ 


426 


462 
481 
490 
486 
469 


441 
404 


59.584 


310 
256 


59.840 
60.039  ^^, 
60.179 
60.262 
60.289  — 

27 

60.262 
60.184 
60.059 
59.890 
59.683 


59.445 
59.181 
58.901 


78 
125 
169 
207 
238 

264 
280 


Declina- 
tion. 


+56    5 


n 


58.25 
57.83 
56.90 
55.51 
53.69 

51.54 
49.15 
46.61 
44.02 
41.51 

39.16 
37.09 
35.36 
34.04 
33.18 

32.81 
32.93 
33.55 
34.65 
36.19 

38.15 
40.45 
43.06 
45.91 


42 

03 
130 
182 
215 

230 
254 
250 
251 
335 

207 

173 

132 

86 

^ 

12 

62 

110 

154 

196 

230 
261 
285 


/i  Fhoenioig. 
Mag.  4.6 


Right 
Ascension. 


48.95^ 
315 

52.10 

55.30 

58.50 

61.61 

64.58 

67.36 
69.87 
72.05 
73.86 
75.24 


320 
320 
311 
297 

278 

251 
218 
181 
138 
91 


76.15  ^^ 
76.55  — 
76.44   " 


54.050 
1.792 


35.94 
+1.488 


h     m 
0    87 


8 

30.704 
80.481 
30.267 
30.066 
29.886 

29.734 
29.615 
29.535 


228 
214 
201 
180 
153 


119 
80 


35 

29.500  — 
29.513  " 

65 

29.578 

120 
173 
235 
27S 
315 

850 
874 
390 
395 
390 

374 
346 
811 
368 
310 


29.698 

29.871 
30.096 
30.369 

30.684 
31.034 
31.408 
31.798 
32.193 

32.583 
32.957 
33.303 
33.614 
33.882 


+0.07 
1+0.4 


-0.10 
+0.2 


^•101 165 
34.266,^ 

34.374  ^^ 

34.427  — 

34.424     ^ 
53 

34.372 

34.275 

34.138 

33.968 

33.774 

33.562 
33.340 
33.115 


97 

137 
170 
194 
313 

333 
335 


Declina- 
tion. 


-46  31 


57.36 
57.36 
56.87 
55.93 
54.53 

52.72 
50.55 
48.06 
45.31 
42.35 

39.24 
36.06 
32.86 
29.71 
26.69 

23.85 
21^ 
19.04 
17.16 
16.72 


0 

49 

M 

140 

ISl 

217 
349 

rs 

2M 
311 

SIS 
320 
315 
302 
284 


224 
18S 
144 

9$ 


14.26  - 
14.29  ' 
14.81  " 
15.81  ^« 

142 

17.23 


19.04 


181 


21.17  "' 

234 
247 
251 


23.51 
25.98 

28.49 
30.93 
33.19 
35.17 
36.81 

38.06 
38.86 
39.17 


244 

226 
198 
164 
135 


80 
31 


29.961 
1.453 


47.69 
-1.055 


+0.06 
+0.4 


+0.07 
+0.2 
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APPAKENT  PLACES  OE  STABS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


W'axhiiurton 
Mean  Time. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.1 


Mar. 


19.1 
1.1 
11.1 
21.0 
31.0 

Apr.  10.0 
20.0 
29.9 

May    9.9 

19.9 


June 


July 


Aug. 


29.8 

8.8 

18.8 

28.8 

8.7 

18.7 
28.7 
7.7 
17.6 
27.6 


Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 

Nov.    5.4 

15.4 

25.4 

Dec.    5.3 

15.3 
25.3 
35.2 


Mean  Place 
Sec  «.  Tan  5 


t;  GaisiopeUe. 
Mag.  3.6 


Ascension. 


h 
0 


m 
44 


s 
13.030 
12.740 
12.448 
12.165 
11.907 


2<X) 
202 
283 
258 
222 

11.685  ,^^ 

11.393  ^, 
11.346  — 
11.372  * 

106 

11.478 


11.662 
11.920 
12.248 
12.636 


184 
258 

328 
388 
437 


13.073 
13.545  ^'^ 
14.043  ^^^ 
14.551  f** 


15.057 

15.547 
16.013 
16.442 
16.828 
17.164 


490 


466 
429 
386 
336 
2M0 


17.444  ^ 

17-^'^^  105 
17.035   ^g 

17.9S0  — 
10 

17.970 

17.907   ^^ 


17.794 
17.(»33 
J  7.430 

17.193 
16.926 
16.639 


113 
161 
203 
237 


267 

2«7 


Dedina- 
tkm. 


+57  23 


»t 


36.35 
36.03 
35.20 
33.88 
32.15 

30.05 
27.68 
25.12 
22.51 
19.95 

17.53 
15.36 
13.51 
12.06 
11.06 


32 
83 

132 
173 
210 

237 
256 
201 
256 
242 

217 
185 
146 
100 
52 


10.54  3 
10.51  -^ 
10.98  *" 
11.94  ^ 
13.34  *^ 

184 


15.18 
17.38 
19.90 
22.68 
25.66 


220 
252 
278 
298 
312 


28.78 
31.96'*^® 
o.lo 

:«.29  •''" 

41.30*^^ 
283 

44.13 


46.71 
48.98 
50.90 
52.38 


258 
227 
102 
14K 
102 


53.40  ^2 
53.92  — 
53.91     ^ 


11.422 
1 .806 


13.95 
+1.563 


+0.07 
■10.4 


-0.10 
+0.2 


5Piaciiiiii. 
Mag.  4.6 


RilEht 
Asraision. 


)> 
0 


m 
44 


s 

29.818 
29.702 
29.585 
29.471 
29.366 

29.275 
29.207 
29.164 


29.156  — 
29.186  * 

60 


116 
117 
114 
105 
91 

68 
43 


29.254 
29.366 
29.520 
29.715 
29.945 

30.207 
30.492 
30.796 
31.108 
31.421 

31.726 
32.017 
32.287  ^° 


112 
154 
105 
230 
262 


285 
304 
312 
313 


291 


32.528 
32.738 

32.915 
3:^.056 
33.161 
33.231 
3:^.269 

33.276 
33.256 
33.212 
33.147 
33.0««) 

3:2.970 
32.861 
32.744 


241 
210 
178 


141 

105 

70 

38 

7 

20 
44 

65 
82 

9r> 

109 
117 


I>tirliitt- 
tkm. 


+  78 


47.37 
46.64 
45.88 
45.13 
44.41 

43.77 
43.23 
42.84 
42.64 
42.64 

42.90 
43.41 
44.18 
45.22 
46.51 

48.02 
49.72 
51.55 


73 
76 
75 
72 
64 

54 

30 

20 

0 

26 

51 

77 

104 

129 

151 

170 
1S3 


53.47  '" 

197 
196 


55.44 

57.40 
59.30 
61.09 
62.72 
64.18 


190 

179 
163 
146 
124 


65.42 
66.45 
67.23 
67.79 
68.13 

68.25 
68.20 
67.97 
67.61 
67.13 

66.54 
65.88 
65.16 


103 
78 
.W 
34 
12 

5 
23 
36 

48 
59 

66 
72 


28.692 
1.008 


40.23 
+0.125 


+0.06 
+0.4 


-0.01 
+0.2 


XRjdiL 

Mag.  5.0 


Rlgtit 


b 
0 


m 
45 


8 

47.56 
46.76 
45.96 
45.27 
44.61 

44.04 
43.58 
43.22 
43.00 
42.89 

42.92 
43.10 
43.39 
43.82 
44.36 

45.02 
45.76 
46.58 
47.44 
48.32 

49.22 
50.09 
50.90 
51.64 
52.29 

52.80 
5:M8 
53.41 
53.48 
53.39 

53.16 
52.77 
52.26 
51.64 
50.93 

50.17 
49.37 
4S.56 


47.458 
3.957 


80 
78 
71 
66 
57 

46 


n 

3 

18 
20 
48 
54 
66 

74 
82 

86 
88 
90 

87 
81 
74 
65 
51 

38 

23 

7 

9 
23 

39 
51 
62 
71 
76 

80 
81 


tlon. 


-76  21 


f* 


64.46 
63.87 
62.69 
60.96 
68.69 

66.96 
62.89 
49.60 
46.90 
42.17 

38.38 
34.62 
30.97 
27.61 
24.32 

21.46 
19.01 
17.01 
15.63 
14.60 

14.24 
14.47 
15.27 
16.63 
18.49 

20.80 
23.49 
26.43 
29.54 
32.69 

35.75 
38.61 
41.15 
43.28 
44.90 

45.96 
46.40 
46.24 


118 
174 


371 


800 
378 
879 


870 


846 
810 


245 
200 
148 
03 
_86 

23 

80 
136 
186 
231 

260 
291 
311 
315 
306 

286 
254 
213 
162 
106 

44 

16 


50.28 
-3.828 


+0.04 
+0.4 


+0.26 
+0.2 


lOCett. 
Mag.  4.9 


Riaht 


h      m 
0     48 

s 
53.109 
52.991  "* 
52.874  "" 
52.769  "* 
52.653*" 


n 


52.561 
52.489 
52.443  ;; 
52.430  — 
52.463   *• 


52.516 
52.619 
52.766 
52.950 
68.173 

53.427 
53.706 


10* 


254 

279 


54.003*^ 
64.311  ** 
64.621  «" 


64.924 

65.214  ^ 

65.484*" 

65.727  *" 

66.940*^ 
178 

66.118 

66.262*^ 

66.370  ** 

66.442 

56.482 


72 

40 

S 


66.490 
66.471 
66.429 
66.364 
66.282 


19 

42 
85 


06 


66.186 
66.078  "* 
66.961  "^ 


-  1  34 


n 


57.96 
68.06 
58.69 
59.23 
59.64 


41 


59.90^ 
60J»  — 
69.91  ' 
59.59 

7% 

58.27 

67.25"' 

56.99"" 

54.58"' 

52.85* 


51.02 
49.09 
47.09 
46.06 
43.12 

41.24 
39.51 
37.97 
36.65 
30.58 

34.78 
34.24 
33.98 


l«l 


m 
m 
w 


ITS 
134 
133 
147 

9 


3 


33.95- 
34.16  ^ 

39 


34.55 
36.09 
36.76 
36.51 
37.31 

38.12 
38.91 
39.68 


hi 

Pi 

75 
M 

n 


62.004 
1.000 


61.29 
-0.028 


+0.06 
+0.4 


0.00 
•fO.2 
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Washinxton 
Mean  Time. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.1 
1.1 
11.1 
21.0 
31.0 


Apr. 


10.0 
20.0 
29.9 
May  9.9 
19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 


7  CasaiopeiK. 
Mag.  2.2 


Right 
Asoenskm. 


Nov. 


26.4 

5.4 

15.4 

25.4 

Dec.    5.3 

15.3 
25.3 
35.3 


Hean  Place 
Sec  «,  Tan  6 


h      m 
0    51 

s 
50.22 

49.90 
49.56 
49.24 
48.94 

48.67 
48.46 
48.32 
48.25 
48.25 

48.34 
48.52 
48.78 
49.11 
49.52 

49.98 
50.48 
51.00 
51.54 
52.08 

52.61 
53.11 
53.57 
53.98 
54.35 

54.67 
54.92 
55.10 
55.23 
55.29 

55.29 
55.23 
55.10 
54.93 
54.71 

54.45 
54.15 
53.83 


32 
34 
32 
30 
27 

21 
14 

7 
0 
9 

18 
26 
83 
41 
46 

50 
52 
54 
54 
53 

50 
46 
41 
37 
32 

25 

18 

13 

6 

0 

6 
13 
17 
22 
26 

30 
82 


DecUna- 
tton. 


+60  16 


It 


65.10 
64.95 
64.26 
63.06 
61.40 

59.34 
56.99 
54.42 
51.76 
49.11 

46.60 
44.29 
42.30 
40.69 
39.52 

38.82 
38.63 
38.93 
39.73 
41.01 

42.72 
44.83 
47.28 
50.01 
52.98 

56.11 
59.34 
62.60 
65.84 
68.98 

71.95 
74.71 
77.15 
79.25 
80.92 

82.13 
82.82 
82.99 


15 

60 

120 

166 

206 

235 
257 
266 
265 
251 

231 
100 
161 
117 
70 

10 

30 

80 

128 

171 

211 
245 
273 
297 
313 

323 
326 
324 
814 
207 

276 
244 
210 
167 
121 

69 
17 


/i  Andromeda. 
Mag.  3.9 


Right 
Aaoensloii. 


h      m 
0    52 


169 
173 
171 
158 
140 

110 
73 


48.432 
2.017 


42.90 
+1.752 


+0.07 
+0.4 


-0.11 
+0.2 


8 

16.515 
16.346 
16.173 
16.002 
15.844 

15.704 
15.594 
15.521   ^ 
15.492  — 
15.512   * 

74 

15.586 
15.714 
15.896 
16.128 
16.405 

16.720 
17.064 
17.428 
17.802 
18.176 

18.542 
18.890 
19.214 
19.506 
19.762 

19.979 
20.156 
20.291 
20.385 
20.438 

20.455 
20.435 
20.383 
20.301 
20.192 

20.059 
19.908 
19.741 


128 
182 
232 
277 
315 


344 
364 
374 
374 
366 

348 
324 
292 
256 
217 

177 

135 

94 

53 

17 

20 

52 

82 

109 

133 

151 
167 


DecUna- 
tion. 


+38    3 


// 


54.18 
53.67 
52.80 
51.61 
50.16 

48.49 
46.68 
44.81 
42.97 
41.24 

39.70 
38.42 
37.45 
36.85 


51 

87 

119 

145 

167 

181 
187 
184 
173 
154 

128 
97 
60 


21 

36.64  — 
19 


36.83 
37.43 
38.40 
39.75 
41.42 


43.35 
45.53 
47.87 
50.34 
52.87 

55.42 
57.93 
60.36 
62.67 
64.79 

66.73 
68.42 
69.84 
70.95 
71.73 

72.17 
72.24  — 
71.93   ^^ 


60 

97 
135 
167 
193 

218 
234 
247 
253 
255 

251 
243 
231 
212 
194 

160 

142 

111 

78 

44 


a  Sculptoris. 

Mag.  4.4 


15.104 
1.270 


36.91 
+0.783 


Right 
Ascension. 


h      m 
0    54 


s 

43.131 
42.975 
42.819 
42.668 
42.528 

42.406 
42.306 
42.236 


156 
156 
151 
140 
122 

100 
70 


35 
42.201  — 

42.205     * 
47 

42.252 

42.344 

42.483 

42.666 

42.891 

43.152 
43.444 
43.759 
44.088 
44.423 

44.755 

45.075  ^ 
300 


92 
139 
183 
225 
261 

292 
315 
329 
335 
332 


45.375 
45.647 

45.887 


272 

240 
201 


+0.07 
+0.4 


-0.05 
+0.2 


46.088 
46.249 
46.366 
46.441 


161 

117 

75 


34 

46.475  — 

4 

46.471 
46.431 
46.361 
46.265 
46.146 


46.011 
45.863 
45.707 


40 

70 

96 

119 

135 

148 
156 


Declina- 
tion. 


-29  47 


// 


48.33 
48.80 
48.90 
48.64 
48.02 

47.05 
45.74 
44.12 
42.23 
40.07 

37.71 
35.17 
32.52 
29.81 
27.08 

24.41 
21.87 
19.50 
17.38 
15.55 

14.08 
12.99 
12.32 
12.09 
12.27 

12.88 
13.85 
15.17 
16.76 
18.54 

20.45 
22.40 
24.31 
26.09 
27.69 

29.02 
30.06 
30.76 


47 
10 

26 
62 
97 

131 
162 
189 
216 
236 

254 
265 
271 
273 
267 

254 

237 
212 
183 
147 

109 
67 
23 

18 
61 

97 
132 
150 
178 
191 

195 
191 
178 
160 
133 

104 
70 


42.150 
1.152 


42.77 
-0.573 


+0.06 
+0.4 


+0.04 
+0.2 


€  Piscium. 
Mag.  4.4 


Right 
Ascension. 


h   m 
0  58 


s 

45.470 
45.353 
45.230 
45.110 
44.997 

44.896 
44.816 
44.760 


117 
123 
120 
113 
101 


80 
56 


23 
44.737  — 

44.752   ^* 

55 


44.807 
44.905 
45.046 
45.228 
45.449 


45.702 
45.981 
46.280 
46.590 
46.902 

47.209 
47.505 
47.781 
48.031 
48.252 

48.441 
48.596 
48.715 
48.799 
48.852 

48.873 
48.867 
48.835 
48.782 
48.707 

48.617 
48.512 
48.396 


96 

141 
182 
221 
253 

279 
299 
310 
312 
307 

296 
276 
250 
221 
189 

155 

119 

84 

53 

21 

6 
32 
53 
75 
90 

105 
116 


Declina- 
tion. 


+  7  27 


n 


72 
74 
74 
69 
64 

54 
40 
21 


22.52 
21.80 
21.06 
20.32 
19.63 

18.99 

18.45 

18.05 

17.84 

17.82  — 
22 

18.04 

18.51 

19.25 

20.24 

21.48 

22.93 
24.58 
26.37 
28.26 
30.19 

32.12 
34.00 
35.78 
37.40 
38.85 

40.09 
41.12 
41.90 
42.47 
42.82 

42.95 
42.91 
42.69 
42.34 
41.87 

41.30 
40.66 
39.94 


47 

74 

99 

124 

145 

165 
179 
189 
193 
193 

188 
178 
162 
145 
124 

103 
78 
57 
35 
13 

4 
22 
35 
47 
57 

64 
72 


44.253 
1.008 


15.58 
+0.131 


+0.06 
\^A 
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W( 


'ashlnKton 
BtaTuM. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 

19.1 
l^Iar.  1.1 
11.1 
21.0 
31.0 

Apr.  10.0 
20.0 
29.9 

May    9.9 

19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

L>6.4 

Nov.    5.4 

15.4 

25.4 

Dec.    5.3 

15.3 
25.3 
35.3 


0  Phcenlola. 
Mag.  3.4 


Rigiit 

ABOtnakm. 


Mean  Place 
Sec  d,  Tan  S 


D^a,  D«a 


h    m 
1    2 


s 

29.074 
28.840 
28.607 
28.382 
28.174 


2M 
238 
225 
208 

180 


63 


27.988 
27.832  ^^^ 
27.714   „ 
27.639   ^ 
27.612  — 

26 

27.638 
27.721 
27.858  "' 

28.051  ^^ 
28.295^ 

290 

28.585 
28.915  ^ 
29.276  ^^ 
29.658^ 

30.052  ^^ 

304 


30.446 
30.830 
31.193 
31.526 
31.819 


3S4 
3d3 
333 
293 
248 


32.067  ^^, 
32.264  ^^^ 
32.406   g, 

;j2.403  3; 

32.526  — 
21 

32.505 

eo 

112 

151 
180 

20G 


32.436 
32.324 
32.173 
31.993 

31.787 
31.564 
31.332 


223 
232 


DecUnft- 
tkm. 


-47    8 


II 


79.71  ^ 
79.98  — 
79.75  ® 

72 
120 
163 


79.03 
77.83 

76.20 

74.16 

71.79  ^ 

69.10  *• 

66.17^ 
310 


20i 


63.07 
59.84 
56.56 
53.31 
50.14 


823 

328 
325 
317 

298 


47.16 

44.39  ^" 

41.95  ''' 

39.86  ^ 

38.20  ^^ 
120 


37.00 
36.32 


68 


36.14  — 
36.48  ^' 
37.33   ^ 

132 

38.65 


174 
210 


40.39 
42.49 
44.85  ^ 
47.40 


255 
203 


50.03 
52.61 
55.06 
57.28 
59.19 


2:a 

245 
222 
191 
151 


60.70 
61.78  *^ 
62.37   ^ 


28.165 
1.470 


69.49 
-1.078 


MCaaalonaiM. 
Mag.  5.3 


Right 
Aiowminn. 


h  m 
1  2 


s 

53.935 
53.685 
53.425 
53.169 
52.928 


250 
260 
256 
Ml 
214 


52.714 
52.540  ^^ 
52.416  ": 

63 

52.353  — 
52.360     ^ 

78 


52.438 
52.590 
52,814 
53.106 


152 

224 
292 


53.457^ 
402 

53.859 

54.301 

54.771  *^ 
483 


442 


+0.05 

+0.4 


+0.07 
+0.3 


460 
430 


55.254 

55.742  ^^ 
479 

56.221 

56.681 

57.111 

57.505  ^ 

57.856  ^^ 

302 

58.158 

58.409 

58.605  ^^ 

58.748  ^^ 

58.837   ^'' 
3d 

58.873  ~ 


tkm. 


+54  31 


II 


46.49 
46.30 
45.62 
44.47 
42.91 

40.99 
38.77 
36.37 
33.89 
31.41 

29.05 
26.91 
25.05 
23.56 
22.48 


19 


116 
156 
193 


MO 
348 
348 
236 

214 
186 
140 
106 
63 


21.85  ^^ 
21.69  — 
22.00  ^^ 
22.78  ^ 
23.99  ^'^ 

102 


251 


15 
63 


58.858 
58.795 
58.685  "^ 
58.534  ^^^ 

58.345 
58.126 
57.880 


25.61 
27.59 
29.88 
32.44 
35.19 

38.09 
41.07 
44.06 
47.02 
40.89 

52.60 
55.08 
57.28 


189 


219 
246 


198 
229 
250 
275 
290 


298 
299 
206 
2>»7 
271 


21$ 
220 


59.17  '* 


141) 
100 


60.66 

61.72 
62.33 
62.45   ^^ 


6L 


52.150 
1.723 


25.22 
+1.403 


+0.07 
+0.4 


-0.09 
+0.3 


Mag.  3.6 


ft  ^'^^^fnf^w 
MMg.2A 


Biglik 


136 


h    m 
1    4 

I 
32.041 

31.919 
31.794 
31.669 
31.551 

31.445 
31.359 
31.295 
31.263  — 
31.288    * 

31.311  ^ 
31.397  "* 


ua 
106 


64 


31.526 
31.696 
31.905 

32.148 
32.419 
32.712 
33.018 
33.329 

33.636 
33.934 
34.215 


129 
170 


348 


371 
393 
306 

311 
307 

298 
281 


34.470  ^ 


227 

194 


34.697 

34.891 
35.049 
35.171  '^ 
35.259 
35.311 

35.331 
35.323 
35.287 
35.228 
35.148 

35.052 
34.943 
34.822 


158 


88 
52 
20 

8 
36 
59 
80 
90 

109 
121 


Bliht        Dadtai' 


-lose 


it 


M 


89.88 
40.68 
41.17 
41J50^ 
41.62  — 

10 

41.62 
41.19  ** 
40.62 
89.80 


57 


106 
110 

1S8 

in 

190 
304 
314 

317 
316 


88.74 

37.44 
35.92 
84.19 
32.29 
30.25 

28.11 
25.94 
23.78 
21.69 
19.72 

17.93 
16.37 
15.07 
14.06 
13.38 

13.02 
12.98  — 
13.24   ^ 
13.77 
14.53 

15.48 
16.55 
17.70 
18.87 
20.01 

21.09 
22.05 
22.86 


197 
179 

156 

130 

101 

68 

36 


53 
76 
95 

107 
115 
117 
114 
108 

96 
81 


li    m 
1     5 


157 


164 


30.897 
1.017 


40.39 
-0.187 


+0.06 
+0.4 


+0.01 
+0.3 


141 


116 


12.855 
12.796 
12.632 
12.468 
12.310 

12.169 
12.063 
11.971  " 
11.990  — 
11.937     ' 

87 

11.994 
12.104  *" 
12.267  *" 
12.480*" 
12.738 


297 


13.035 
13.862 
18.712 
14.074 
14.439 

14.799 
15.143 
15.466 
15.761 
16.028 

16.248 
16.436 
16.583 
16.691 
16.761 

16.794 
16.7»4 
16.760 
16.695 
16.605 

16.489 
16.352 
16.199 


S37 


M4 


188 

147 

108 

70 


0 
84 

65 

90 

116 

137 
158 


+85  U 

45.16 
44.71  ** 

48.95  * 
42.8$*" 
41.54 

40i» 
38.87 
36.67 
34.96 
33.41 

32.00 
80.84 

29.96  " 
29  48 

29.27-- 

s 

29.49 
30.08  * 
81,03  " 


m 


157 

la 


III 


82.32 
88.91 

35.75 
37.81 
40J03 
42.35 
44.72 


ui 

ISi 
UI 


47.10  . 

2SI 

49.44* 

53.81'^ 

175 

57.56 


59.11 
60.42 
61.44 
62.16 

62.57  J 
62.63- 
62.36  " 


15S 

V5L 

102 

73 

41 


11.466 
1.224 


29.10 
+^.705 


+0.07 
+0.4 


-0.05 
+0.8 
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Washington 
Mean  Time. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.1 
Mar.  1.1 
11.1 
21.1 
31.0 

Apr.  10.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.    5.4 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 

Mean  Place 
Sec  «,  Tan  6 


V  Pisdiim. 
Mag.  4.7 


RiKM 
Asouulon. 


D^5,  D^ 


h 
1 


m 
15 


136 
145 
147 
143 
130 


9 

2.077 
1.941 
1.796 
1.W9 
1.506 

1.376 
1.266 
1.186 
1.141 
1.138  — 

44 


1.182 
1.275 


110 
80 
45 


93 


1.417  •« 
1.W5  "« 

232 

2m 


1.837 

2.106 
2.406 
2.727 
3.063 
3.4ai 


300 
321 
336 
341 
337 


3.741 
4.067  ^^ 
4.374  *' 

*  cr-  283 


252 
220 


4.909 

5.129 
5.315 
5.463 
5.575  "^ 


186 
14S 


5.653 


78 
44 


5.697  j2 
5.709  — 
5.691   ^® 


5.646 
5.575 

5.480 
5.365 
5.234 


45 

71 

95 

115 
131 


Declina- 
tion. 


+26  50 


n 


32.47 
31.97 
31.23 
30.29 
29.17 

27.93 
26.62 
25.31 
24.05 


50 

74 

94 

112 

124 

131 
131 
120 
113 


22.92 

05 

21.97   . 
21.26 

^•';  » 

20.69  — 

20.90   ^* 
52 


•1 

44 


21.42 
22.28 
23.43 


86 
115 


24.85  »' 
26.50  ^^ 

183 

28.33 

30.30  *^" 

32.36  ** 

34.45  ^ 

36.53  ^ 
204 


38.57 
40.51 
42.33 
43.99 
45.48 


194 
1S2 
lOG 
149 
130 


46.78 
47.85 
48.72 
49.35 
49.74 


107 
87 
63 
39 
13 


49.87 
49.75    " 


49.39 


36 


0.602 
1.121 


19.32 
+0.506 


+0.06 
+0.4 


-0.03 
+0.3 


9Cett. 
Mag.  3.8 


Right 
AsoeiMkm. 


h 
1 


m 
19 


s 
59.684 

59.563 
59.435 
59.305 


121 
12s 
130 


59.179  ^* 
115 

59.064  ^^ 

58.964   ^ 

58.888   ^. 

58.841   jj 

58.830  — 

29 

58.859 
58.929 
59.043 
59.200 
59.396 

59.627 

59.889 

60.174  ^ 

60.474  ** 

60.782  ^ 
307 

61.089 

61.388^ 

61.672^ 

61.933  ^^ 

62.169  ^ 

205 

62.374 

62.545  ^'* 

62.682  ^^ 

62.785  '^ 
68 


70 
114 
157 
196 
231 


262 


36 


62.853 

62.889 
62.896  — 
62.875   ^^ 
62.829  *® 

62.761    ^^ 

87 

62.674 
62.570  ^^ 
62.452  "** 


Declina- 
tion. 


-  8  35 


tt 


62.60 
63.36 
63.97 
64.39 
64.62 

64.64 
64.43 
64.00 
63.32 
62.41 

61.25 
59.86 
58.26 


76 
61 
42 
23 
2 

21 

43 

68 

91 

116 

199 
160 


56.47  '"^ 


54.53 

52.48 
50.35 
48.22 
46.14 
44.16 

42.33 
40.71 
39.33 
38.24 
37.45 


194 
205 


213 
213 
208 
198 
183 


162 

138 

109 

79 

48 


SCaitlotelK. 
Mag.  2.8 


RIglit 


36.97   ,. 

lo 

36.82  — 
36.97    ^^ 

42 
67 
85 

101 
110 
114 
113 
108 

99 


37.39 
38.06 

38.91 
39.92 
41.02 
42.16 
43.29 

44.37 
45.36 
46.2:i 


58.440 
1.011 


63.43 
-0.151 


+0M 
+0.4 


+0.01 
+0.3 


h     m 
I    20 

9 

32.440 
32.131 
31.806 
31.478 
31.162 


»6 


125 


30.873 
30.627^ 
30.438^^ 
30.317 
30.274  — 

40 


30.314 
30.439 
30.648 
30.937 
31.297 

31.720 
32.190 
32.699 
33.229 
33.770 

34.304 
34.825 
35.317 
35.771 
36.182 

36.541 
36.844 
37.090 
37.273 
37.,395 

37.457 
37.456 
37.3% 
37.279 
37.108 

36.887 
36.623 
36.326 


aoo 

42S 

470 
609 
630 
641 
634 

621 
492 

464 

411 
350 

30S 
246 
183 
122 
62 


60 
117 
171 
221 

264 

297 


tioo. 


+S9  48 


ft 


75.82  „ 
75.79  — 
75.44 
74.67 
73.22 

71.46 
69.34 
66.97 
64.44 
61.87 


87 
135 
176 

212 
2S7 
258 
257 


59.34 
66.97 
64.85 
68.07 
51.65 


217 

212 

178 
142 

07 


50.68 
50.17     , 
50.15  — 
50.60  ** 
61.52  " 

137 


62.89 
64.66 
66.79 
69.22 
61.92 

64.81 
67.85 
70.97 
74.10 
77.18 

80.15 
82.97 
85.52 
87.77 
89.66 

91.12 
92.11 
92.59 


177 
213 
243 
270 


904 
312 
313 


297 


282 
256 

225 
180 
146 

00 

48 


Mag.  3.4 


h      m 
1     24 

9 
62.011 
61.705 
51.574 
61.355 
61.146 


sio 


102 


60.953 
50.785 
60.647 
50.549 
50.495 

50.491 
50.541 
60.644 


168 
138 


la 

157 


60.801 

61.010 

256 

61.266 

61.564 

61.894 

52.250  •" 

52.621*" 
370 

62.997 

53.368*" 

53.722*** 

54.053*" 

54.351  *•• 


54.610 
54.824  *** 
54.989  *•* 
55.104  *" 
55.169   •* 

14 

55.183 
55.161 
55.076 


32 

75 


54.963*" 
54.817  **• 

175 

54.642 


30.250 
1.990 


63.84 
+1.720 


+0.08 
+0.4 


-0.11 
+0.3 


54.447 
64.235 


105 
212 


-43  4S 


ft 


69i» 
69.61  , 
69,70- 
69  Jl  " 
68.46  " 


67.14 
65.41 
63.31 


13 


07 


58.18J 

55.21 

62.17* 

48.»JJJ 

45.78* 

42.61 

M 

39.57 

36.70* 

34.10" 

S1.82" 

29.«^ 
i« 

28.47  ^ 

27.49^ 

27.0S- 

27M  ' 

27.64  ■ 


28.00 
30.20 
32.06 
34.30 
86.74 

39.82 
41.92 
44.44 
46.79 
48.87 

60.00 
51.93 
52.82 


IB 


W 


13 


50.929 
1.3&; 


60.31 
-0.957 


+0.05 
+0.4 


+0.01 
4O.4 
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Washlniirton 
Mean  Time. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.1 
Mar.    1.1 

11.1 
21.1 
31.0 

Apr.  10.0 
20.0 
30.0 

liay  9.9 
19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.    6.4 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 


88  Oasilopetn. 
Mag.  6.0 


Right 
Aaoansioxi. 


h 
1 


m 
25 


8 

13.55 
13.06 
12.54 
12.02 
11.52 

11.06 
10.66 
10.34 
10.14 
10.04 

10.06 
10.21 
10.47 
10.85 
11.33 

11.90 
12.54 
13.23 
13.97 
14.72 

15.46 
16.17 
16.86 
17.50 
18.08 

18.59 
19.02 
19.37 
19.63 
19.79 

19.87 
19.86 
19.76 
19.56 
19.28 

18.93 
18.51 
18.03 


49 
£2 
62 
50 
40 

40 
32 
20 
10 

2 

15 
20 
88 

48 
57 

84 
00 
74 
75 
74 

71 
00 
04 
58 
51 

43 
35 
20 
10 
J 

1 

10 
20 
28 
35 

42 

48 


DecllDA- 
tion. 


+69  50 


tf 


77.43 
77.89 
77.77 
77.07 
75.83 

74.09 
71.93 
69.43 
66.71 
63.88 

61.05 
58.32 
55.81 
53.61 
51.78 


JO 
12 
70 

124 

174 

210 
250 
272 
283 
283 

273 
251 
220 
183 
139 


50.39 

49.48  ^^ 

49.07  — 

49.18   " 

49.79  " 
111 


50.90 
52.47 
54.47 
56.84 
59.54 

62.51 
65.68 
69.00 
72.39 
75.79 

79.12 
82.30 
85.26 
87.93 
90.23 

92.09 
93.45 
94.26 


157 
200 
237 
270 
297 

317 
332 
339 
340 
333 

318 
290 
207 
230 
180 

130 
81 


ri  Piscinm. 
Mag.  3.7 


Right 
Ascension. 


h     m 
1    27 


8 

10.197 

10.077 

9.948 

9.815 

9.683 

9.561 
9.455 
9.373 
9.322 


120 
129 
133 
132 
122 

100 
82 
51 


9.309  — 

28 


9.337 
9.411 
9.530 
9.694 
9.900 


10.141 
10.414 
10.709 
11.021 
11.340 

11.658 
11.966 
12.260 
12.534 
12.779 

12.995 
13.181 
13.331 
13.449 
13.535 


74 
no 

104 
200 

241 

273 
295 
312 
319 
318 

308 
294 
274 
245 
210 


180 

150 

118 

80 

53 

13.588 

13.612  — 

13.608    * 
31 

54 

77 

90 
114 


13.577 
13.523 

13.446 
13.350 
13.236 


Declina- 
tion. 


+14  55 


It 


52.11 
51.50 
50.78 
50.00 
49.18 

48.33 
47.52 
46.79 
46.16 
45.70 

46.44 

45.41  — 

45.64   ® 
49 

78 

102 


01 
72 

78 
82 
85 

81 
73 
03 
40 
20 


46.13 

46.91 

47.93 
49.20 
50.66 
52.31 
54.06 

55.89 
57.75 
59.59 
61.36 
63.01 

64.53 
65.88 
67.03 
68.00 
68.75 

69.32 

69.69 

69.88 

69.89  — 

69.76  ^' 
80 

69.46 

69.03 

68.48 


127 
140 
105 
175 
183 

180 
184 
177 
105 
152 

135 

115 

97 

75 

57 

37 
19 


43 
55 


40  Oasslopeitt. 
Mag.  5.5 


Right 
Ascension. 


h     m 
1    31 

8 

64.15 
63.58 
62.96 
62.34 
61.74 

61.19 
60.71 
60.33 
60.05 
69.91 

59.90 
60.04 
60.32 
60.73 
61.26 

61.89 
62.60 
63.38 
64.21 
65.05 

65.90 
66.72 
67.51 
68.25 
68.92 

69.52 
70.03 
70.45 
70.76 
70.98 

71.08 
71.08 
70.97 
70.76 
70.44 

70.02 
69.53 
68.98 


57 
02 
02 
00 
55 

48 
38 
28 
14 
1 

14 
28 
41 
58 
03 

71 
78 
83 
84 
85 

82 
79 
74 
07 
00 

51 
42 
31 
22 
10 

0 
11 
21 
82 
42 

49 
55 


Declina- 
tion. 


+72  37 


It 


03 


63.96 

64.58 

64.60  — 

64.04   ^ 

62.90  "* 
105 

61.25 
59.14 
56.66 
53.94 
51.07 

48.17 
45.36 
42.74 
40.39 
38.41 

36.86 
35.78 
35.20 
35.14  — 
35.59  ** 

97 

36.56 


211 
248 
272 
287 
290 

281 
202 
235 
198 
155 


108 
58 


38.00 

39.86 
42.14 
44.77 

47.68 
50.84 
54.16 
67.59 
61.04 

64.46 
67.76 
70.85 
73.67 
76.12 

78.15 
79.67 
80.65 


144 
180 
228 
203 
291 

310 
333 
343 
845 
342 

330 
309 
282 
245 
203 


152 
98 


V  Andromedse. 
Mag.  4.2 


Right 
Ascension. 


h      m 
1    32 


s 

3.974 
3.802 
3.616 
3.422 
3.232 

3.054 
2.899 
2.777 
2.697 


172 
180 
194 
190 
178 

155 

122 

80 


30 

2.667  — 
24 


2.691 
2.773 
2.914 
8.111 
3.360 


3.664 
3.984 
4.345 
4.724 
5.111 

5.498 
5.875 
6.234 
6.569 
6.873 


82 
141 
197 
249 
294 

330 
301 
379 
387 
387 

377 
350 
335 
304 
207 


7.140 
7.372 
7.562 
7.712 
7.822 


232 
190 
150 
110 

70 


7.892  3^ 

7.924  — 

7.917     ^ 

7.875  *^ 

7.797   ^ 
no 

7.687 

139 
103 


7.548 
7.385 


Declina- 
tion. 


+41     0 


n 


19.86 
19.70 
19.20 
18.34 
17.15 

15.71 
14.06 
12.25 
10.40 
8.58 

6.87 
5.33 
4.05 
3.06 
2.42 

2.16 
2.29 
2.79 
3.67 
4.88 

6.41 

8.21 

10.22 

12.42 

14.73 

17.12 
19.53 
21.91 
24.24 
26.45 

28.51 
30.40 
32.05 
33.45 
34.56 

35.34 
35.78 
35.86 


15 

50 

80 

119 

144 

100 
180 
185 
182 
171 

151 

128 

99 

04 

J» 

13 

50 

8S 

121 

153 

180 
201 
220 
231 
239 

241 
238 
233 
221 
200 

189 
105 
140 
111 

78 


44 

8 


Mean  Place 
Sec  6,  Tan  5 


10.664 
2.903 


54.16 
+2.726 


8.748 
1.036 


43.29 
+0.267 


60.786 
3.350 


40.60 
+3.198 


2.169 
1.325 


3.03 
+0.870 


Df  a,  Data 


+0.00 


-0.18 
+0.4 


+0.06 
+0.4 


-0.02 
+0.4 


+0.00 
+0.4 


-0.20 
+0A 


+0.07 
\^A 
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Wi 


Mhlngton 
Ban  Tune. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.2 
1.1 
ll.I 
21.1 
31.0 


Apr. 


10.0 
20.0 
30.0 
May  9.9 
19.9 

29.9 

June    8.9 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.6 

26.5 

Nov.    5.4 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 


FPlsdnm. 
Mag.  4.7 


Right     I    Dedlna- 
Asoanaion.        tkm. 


Mean  Place 
Sec  3,  Tan  « 


h     m 
1    37 


a 

14.288 
14.175 
14.051 
13.920 
13.790 


113 

134 
131 
130 
123 


13.667  ^^ 

13.558  ^ 

13.470  ^ 

13.412  ^ 

13.388  — 
16 


13.404 
13.463 
13.566 
13.713 
13.900 

14.126 
14.383 
14.664 
14.962 
15.271 

15.581 
15.883 
16.173 
16.444 
16.689 

16.907 
17.095 
17.249 
17.372 
17.463 

17.623 
17.653 


50 
103 
147 
187 


367 
381 
308 
300 
310 


303 
300 
371 
346 
318 


188 

164 

123 

01 

00 

30 

17.556  — 
17.632  ^ 

47 
70 

00 
107 


17.485 

17.415 
17.325 
17.218 


+  54 


tt 


46.62 
45.91 
45.23 
44.68 
43.98 

43.47 
43.07 
42.82 


71 
08 

06 
00 
61 

40 
36 


42.72  — 
42.83   " 

33 


43.15 
43.70 
44.50 
45.51 
46.78 

48.22 
49.85 
61.60 
63.42 
65.28 

57.13 
58.91 
60.56 
62.06 
63.37 

64.45 
66.30 
66.90 
66.27 


66 

80 
101 
137 
144 

163 
176 
183 
186 
185 

178 
166 
160 
131 
108 

86 
60 
87 


^Peraei. 
Mag.  4.2 


RiSbt 
Aaoansion. 


66.41  — 
6 


66.35 
66.11 
65.72 
66.21 
64.61 


63.95 
63.24 
62.53 


34 

39 
61 
00 
66 

71 
71 


12.867 
1.004 


41.60 
+0.089 


h     m 
1    38 


36.639 
36.322 
36.087 
36.843 
36.602 


317 
336 
344 
341 
327 


36.375 
35.176 
36.016  ^^, 
34.906 
34.855  — 

13 


+0.06 
+0.4 


-0.01 
+0.4 


34.868 

35.100 
35.315 
35.691 

35.922 
36.295 
36.703 
37.134 
37.676 

38.020 
38.464 
38.870 
39.258 
39.614 

39.930 
40.204 
40.433 
40.616 
40.751 


81 
161 
316 
376 
331 

373 
406 
431 
443 
444 


434 

416 
388 
366 
316 


374 


183 

136 

87 


40.838    ^ 

40.878  — 

40.871     ^ 

40.820  " 

40.726  ^ 
137 


40.589 
40.416 
40.212 


173 
304 


DadlDft- 
tkm. 


+50  16 


tt 


71.46  ^^ 
71.60  — 
71.29  '^ 
70.54  ^* 
69.39  "* 

161 

67.88 


66.08 
64.06 
61.90 
69.70 

57.68 
65.68 
63.82 
62.35 
61.23 

50.60 
50.18 
60.30 
60.83 
61.76 

63.07 
64.73 
56.68 
58.90 
61.31 

63.89 
66.66 
69.27 
71.97 
74.63 

77.16 
79.54 
81.70 
83.60 
85.18 

86.41 
87.24 
87,64 


180 
303 
316 
330 
313 

300 
176 
147 
113 
73 


13 

63 

03 

131 

166 
195 
322 
241 
258 

367 
271 
270 
266 
253 

238 
210 
100 
168 
123 


83 
40 


rCetl. 
Mag.  3.6 


Right 


h     m 
1    40 


a 

19.663 
19.431 
19.289 
19.143 
18.997 


132 
142 
146 
146 
137 


18.860 
18.739  ^,^ 
18.638 
18.667 
18.531  — 

4 


18.635 
18.680 
18.671 
18.807 
lo.9o4 


19.200 
19.449 
19.723 
20.017 
20.323 

20.632 
20.934 
21.225 
21.498 
21.744 

21.962 
22.148 
22.298 
22.414 
22.494 


46 
01 

136 
177 
216 

240 
274 
204 
306 
309 

302 
291 
373 
246 
218 


186 

160 

116 

80 

47 


34.455 
1.665 


52.61 
+1.204 


+0.07 
+0.4 


-0.07 
+0.4 


22.541 
22.555  — 
22.539   " 


22.496 
22.427 

22.337 
22.225 
22.099 


43 
00 
90 

112 
126 


Declina- 
tion. 


-16  21 


tt 


51.10 
61.90 
62.47 
62.76 
62.78  — 

37 

62.61 
61.97 


80 

67 

30 

3 


64 


84 
110 


61.13 
60.03 
48.66^^ 

162 

47.04 
45.20  *** 

204 


43.16 
40.97 
38.66 

36.28 
33.90 
31.56 
29.32 
27.26 


219 
331 
338 

238 
234 
224 
206 

184 


25.42 
23.86 
22.61 
21.70 
21.17 

21.01 
21.23 
21.77 
22.63 
23.76 

25.08 
26.54 
28.06 
29.59 
31.06 

32.40 
33.57 
34.55 


156 

126 

01 

63 

J6 

22 
64 

86 
113 
132 

146 
162 
163 
147 
184 

117 
08 


o  Piaduni. 
Mag.  4.6 


Right 


h     m 
1    41 


a 

8.331 
8.217 
8.092 
7.960 
7.827 

7.700 
7.688 
7.497 
7.435 


114 
125 
132 
133 
127 

112 
01 
62 


27 

7.408  — 
14 

7.422 

7.479 

7.681 

7.727 

7.915 


18.268 
1.042 


48.80 
-0.294 


+0.06 
+0.4 


67 
102 
146 
188 
225 

258 
283 
300 
310 
312 

805 
203 
275 
250 
222 


8.140 

8.398 
8.681 
8.981 
9.291 

9.603 

9.908 

10.201 

10.476 

10.726 

10.948 
11.142 
11.302 
11.430 
11.628 

11.593 
11.630 


11.638  — 
11.619   ^® 

43 
68 

88 
106 


Declina- 
tion. 


194 

160 

128 

98 

65 

37 

8 


11.576 

11.608 
11.420 
11.314 


+  8  45 


n 


8.09 
7.43 
6.73 
6.06 
6.38 

4.76 
4.22 
3.79 
3.51 


66 

70 
68 
67 
62 

64 

43 

28 


3.40 -L^ 

0 


3.49 
3.82 
4.39 
6.21 
6.25 


7.52 

8.98 

10.61 

12.34 

14.13 

15.95 
17.74 
19.44 
21.02 
22.44 

23.66 
24.69 
25.48 
26.06 
26.43 

26.58 
26.56 
26.38 
26.06 
25.64 

25.12 
24.52 
23.88 


33 

57 

82 

104 

127 

146 
163 
173 
179 
182 

179 
170 

158 
142 
122 

103 
70 
58 
37 

_16 

3 
18 
32 
42 

52 

60 
64 


6.847 
1.012 


1.80 
+0.154 
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APPARENT  PLACES  OE  STABS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan. 


¥eh. 


0.3 
10.3 
20.2 
30.2 

9.2 


19.2 
Mar.  1.1 
11.1 
21.1 
31.1 

Apr.  10.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June    8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 

Nov.    5.5 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 


e  Scnlptoris. 
Mag.  5.4 


Right 
Ascension. 


h     m 
1    41 


s 
52.176 
52.030 
51.874 
51.714 
51.554 

51.403 
51.268 
51.157 
51.075 
51.028 

51.023 
51.063 
51.147 
51.280 
51.457 

51.675 
51.929 
52.210 
52.515 
52.832 

53.153 
53.472 
53.779 
54.068 
54.331 

54.566 
54.765 
54.928 
55.053 
55.140 


146 
166 
160 
160 
151 

135 

111 

S2 

47 

5 

40 

84 

133 

177 

218 

254 
281 
305 
317 
321 

310 
307 
288 
263 
235 

199 

163 

125 

87 

51 


55.191  j^ 
55.206—^ 
55.188  ** 
55.139  *® 
55.062   " 

100 

54.962 

124 

138 


54.838 
54.699 


Declina- 
tion. 


-25  26 


// 


89.74 
90.61 
91.14 


87 
53 


91.32  — 
91.15  " 

52 
90.63 


89.76 
88.56 
87.03 
85.24 

83.19 
80.93 
78.48 
75.90 
73.24 

70.58 
67.96 
65.46 
63.13 
61.04 


87 
120 
153 
179 
205 


226 
245 
258 
266 
266 


262 
250 
233 
209 
179 


59.25 

57.80 
56.74 
56.10  ^ 
55.88  — 

22 


145 

106 

64 


56.10 
56.74 
57.76 
59.10 
60.72 

62.52 
64.46 
66.42 
68.35 
70.15 

71.76 
73.13 
74.21 


64 
102 
134 
162 
180 


194 
196 
193 
180 
161 


137 
106 


f  CetL 
Mag.  3.9 


Right 
Ascension. 


h  m 
1  47 


8 

29.090 
28.970 
28.838 
28.699 
28.559 

28.425 
28.305 
28.204 
28.131 
28.092 

28.091 
28.133 
28.219 
28.349 
28.521 

28.732 
28.976 
29.246 
29.537 
29.841 

30.148 
30.450 
30.743 
31.019 
31.271 

31.497 
31.692 
31.854 
31.982 
32.079 

32.142 

32.174 

32.178  — 

32.152  ^ 
50 

75 


120 
132 
139 
140 
194 

120 

101 

73 

30 

1 

42 

86 

130 

172 

211 

244 
270 
291 
304 
307 

302 
293 
276 
252 
226 

196 

162 

128 

07 

63 

32 


Declina- 
tion. 


32.102 

32.027 
31.933 
31.819 


04 
114 


-10  43 


tt 


65.18 
66.05 
66.71 
67.18 
67.42 

67.43 
67.19 
66.71 
65.96 
64.98 

63.73 
62.27 
60.58 
58.71 
56.69 

54.55 
52.36 
50.17 
48.03 
46.00 

44.13 
42.49 
41.10 
40.02 
39.27 

38.85 
38.78  — 
39.03   ^ 


87 
66 
47 
24 
_1 

24 
48 
76 
98 
125 

146 
160 
187 
202 
214 

210 
210 
214 
203 
187 

164 

130 

108 

75 

42 


39.57 
40.39 

41.41 
42.60 
43.88 
45.21 
46.51 

47.76 
48.88 
49.87 


64 

82 
102 

110 
128 
133 
130 
125 

112 
00 


a  Triangull. 
Mag.  3.6 


Right 
Ascension. 


h     m 
1    48 


8 

29.321 
29.189 
29.040 
28.882 
28.721 

28.567 
28.428 
28.315 
28.236 


132 

140 
168 
161 
154 

139 

113 

79 


39 
28.197  — 

7 

28.204 


68 

100 
160 
207 
240 


28.262 
28.371 
28.530 
28.737 

28.986 
29.270 
29.583 
29.915 
30.259 

30.605 
30.945 
31.273 
31.580 
31.863 

32.116 
32.338 
32.527 
32.680 
32.798 

32.883 
32.935 
32.953  — 
32.940   *^ 
32.896 

32.823 
32.724 
32.599 


284 
313 
332 
344 
346 


340 
328 
307 
283 
253 


222 
180 
153 
118 
85 


52 


44 

73 

99 
125 


Dedina- 
tion. 


+29  11 


tr 


18.06 
17.77 
17.25 
16.49 
15.55 

14.43 
13.20 
11.91 
10.63 
9.41 

8.31 
7.40 
6.73 
6.32 
6.23 

6.44 
6.96 

7.78 

8.89 

10.23 

11.80 
13.52 
15.36 
17.28 
19.22 

21.16 
23.04 
24.84 
26.61 
28.06 

29.45 
30.64 
31.65 
32.47 
33.06 


20 
52 
76 
04 
112 

128 
129 
128 
122 
110 

01 

67 

41 

0 

31 

62 

82 

111 

134 

157 

172 
184 
192 
194 
194 

188 
180 
167 
155 
139 

119 

)01 

82 

60 

36 


cCMSlopete. 
Mag.  3.4 


33.42  ^^ 
33.52  — 
33.38   " 


Right 
AsceBoion. 


h     m 
1    48 

8 

35.85 
35.51 
35.14 
34.75 
34.37 

34.01 
33.69 
33.43 
33.24 
33.13 

33.11 
33.18 
33.35 
33.62 
33.97 


34.39 
34.87 
35.41 
35.98 
36.57 

37.16 
37.75 
38.32 
38.86 
39.35 

39.80 
40.19 
40.51 
40.77 
40.97 

41.10 
41.16 
41.15 
41.07 
40.91 

40.70 
40.43 
40.11 


84 
87 
80 
88 
36 

82 
2§ 

10 

11 

2 

7 
17 
37 
36 
43 


48 
64 

67 
60 
60 

60 
67 
64 

40 
45 

30 
32 
36 
30 
13 

1 

8 

16 

31 

37 
83 


Declina- 
tion. 


+63  16 


f» 


68 


188 


2f6 

250 
261 


40.01 
40.59 
40.63  — 
40.14  ^ 
39.13  '^' 

148 

37.65 
35.77 
33.55 
31.09 
28.50 

25.89 
23.36 
21.00 
18.90 
17.14 

15.77 
14.83 
14.36 
14.36 
14.83 

15.76 
17.12 
18.88 
21.00 
23.42 

26.10 
28.97 
32.00 
35.10 
38.23 

41.30 
44.26 
47.05 
49.58 
51.79 

53.62 
55.00 
55.90 


210 
175 
137 


01 
47 
0 
47 
08 

136 
176 
212 
343 
368 

387 
308 
310 
313 
307 


296 
879 


321 
183 

138 
90 


Mean  Place 
Sec  a.  Tan  6 


50.899 
1.108 


84.73 
-0.476 


27.704 
1.018 


64.71 
-0.190 


27.574 
1.145 


5.34 
+0.559 


33.062 
2.224 


18.86 
+1.986 


Z^t^a,  Dua 


-hO.oe 


D^J,  D^      Ih-0.4 


+0.03 
+0.4 


+0.06 
+0.4 


+0.01 
+0.5 


+0.07 
\+^A 


-0.03 
+0.5 


+0.08 
+0.4 


-0.12 
+0^ 
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APPAKENT  PLACES  0¥  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
jfeanTme. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
Mar.  1.1 
11.1 
21.1 
31.1 

Apr.  10.0 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June    8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    5.6 

15.4 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 


a  Hydxi. 
Mag.  3.0 


Right 
Ascwiajfln. 


h     m 
1    66 

8 

13.87 
13.47 
13.06 
12.66 
12.26 

11.87 
11.62 
11.21 
10.96 
10.78 

10.66 
10.62 
10.67 
10.79 
10.99 

11.27 
11.61 
12.01 
12.46 
12.94 

13.46 
13.97 
14.48 
14.97 
15.42 

15.83 
16.17 
16.45 
16.66 
16.77 

16.82 
16.78 
16.67 
16.48 
16.23 

15.93 
15.58 
15.20 


40 
41 
41 
40 
S8 

35 
81 
25 
18 
12 

4 

5 
12 
20 
28 

34 
40 
45 
48 
51 

52 
51 
49 
45 
41 

34 
28 
21 
11 
_6 

4 
11 
10 
25 
80 

86 
38 


Dedina- 
tion. 


-61  67 


It 


62.68 
63.30 


72 


63.43  — 
62.97  *• 
61.96  '^^ 

155 

60.41 


68.38 
65.92 
63.09 
49.94 

46.67 
43.02 
39.40 
35.78 
32.24 

28.86 
25.71 
22.88 
20.44 
18.46 

16.98 
16.06 
15.72 
15.96 
16.80 

18.20 
20.10 
22.45 
25.17 
28.15 

31.27 
34.42 
37.47 
40.32 
42.84 

44.96 
46.57 
47.64 


203 

246 
283 
315 
337 

355 

362 
362 
354 
338 

315 
283 
244 

198 
148 


92 
J4 

24 

84 

140 

190 
235 
272 
298 
312 

315 
306 
285 
252 
211 


162 
107 


60  CasslopeiB. 
Mag.  4.1 


Right 
ABoeDakm. 


h     m 
1    66 

8 

32.99 
32.46 
31.89 
31.29 
30.69 

30.13 
29.62 
29.20 
28.87 
28.66 

28.69 
28.66 
28.85 
29.18 
29.64 

30.20 
30.85 
31.58 
32.37 
33.18 

34.01 
34.83 
35.63 
36.39 
37.10 

37.74 
38.30 
38.79 
39.17 
39.47 

39.67 
39.74 
39.72 
39.59 
39.36 

39.03 
38.60 
38.10 


53 
57 
60 
60 
56 

51 
42 
33 
21 
_7 

7 

'19 

33 

46 

66 

65 
73 

79 
81 
83 

82 
80 
76 
71 
64 

56 
49 
38 
30 
20 

jr 

2 
13 
23 
33 

43 
50 


Declina- 
tion. 


+72    1 


II 


70.61 
71.51 


90 


71.85  — 

71.60  ^ 

70.77   ^ 
137 

69.40 


186 
226 
256 
275 
284 


67.56 
65.30 
62.74 
69.99 

57.15 
64.33 
51.64 
49.18 
47.04 

46.27 

43.94 

43.07   3^ 

42.70  — 

42.83   ^^ 
63 

43.46 


282 
260 
246 
214 
177 


133 

87 


44.56 
46.12 
48.09 
50.42 

53.08 
56.00 
59.13 
62.40 
65.74 

69.10 
72.39 
75.52 
78.43 
81.04 

83.26 
85.02 
86.26 


110 
156 
197 
233 
266 


292 
313 
327 
334 
336 

329 
313 
291 
261 
222 


176 
124 


7  AndromedjB  pr, 
Mag.  2.3 


Right 


h  Bi 
1  58 


8 

67.268 
57.103 
66.917 
56.717 
66.614 

66.317 
66.137 
66.987 
66.876 
66.813 

66.804 
65.856 
55.966 
66.133 
66.357 

66.631 
56.947 
57.298 
57.672 
58.060 

58.454 
58.843 
59.221 
59.577 
59.909 

60.208 
60.473 
60.701 
60.892 
61.041 

61.151 
61.220 


166 
186 
200 
203 
197 

180 

150 

111 

63 

9 

61 
110 
168 
224 
274 

316 
351 
374 
388 
394 

389 
378 
356 
332 
299 

265 
228 
191 
149 
110 

60 


30 
61.250  — 

61.240   ^° 

61.192  ^ 
87 

61.105 

121 

153 


60.984 
60.831 


Dedinft- 

tkUL 


+41  66 


II 


46.09 
46.20  — 
46.94  * 


45.83 
44.39 

43.15 
41.67 
40.01 
38.26 
36.46 

34.72 
33.12 
31.71 
30.58 
29.75 

29.24 
29.11 
29.35 
29.94 
30.87 

32.12 
33.65 
35.42 
37.37 
39.49 

41.70 
43.98 
46.26 
48.51 
50.70 

52.77 
54.71 
56.46 
57.99 
59.26 

60.25 
60.91 
61.22 


61 

04 
124 

148 
166 
176 
179 
174 

160 

141 

113 

83 

61 

J3 

24 

60 

03 

125 

153 
177 
195 
212 
221 

228 

228 
225 
219 
207 

104 
175 
153 
127 
99 

66 
SI 


aAzletla. 
1^.2.2 


Right 


h    m 
2    2 


118 
136 
148 
153 
160 

188 

116 

87 

60 


40 
00 


186 
227 


8 

37.944 
87.826 
37.690 
37.542 
37.389 

37.239 
37.101 
36.986 
36.899 
36.849 

36.843 
36.883 
36.973 
87.112 
37.297 

87.524 
37.787 
38.078 
38.393 
38.719 

39.060 
39.379 
39.698 
39.999 
40.279 

40.533 
40.767 
40.952 
41.113 
41.242 

4.1.340 

41.405 

41.439 

41.442  — 

41.415  ^ 
66 

41.360 

41.276 

41.169 


291 
815 
826 
831 


810 
801 
280 
254 

224 

196 

161 

120 

98 

66 
84 


84 
107 


Dediuk 
tkm. 


+23    4 


II 


58.44 
58.10 
57.58 
66.90 
56.09 

55.17 
54.19 
53.19 
52.22 
51.34 

50.60 
50.03 
49.69 


34 


81 
02 

96 

100 

97 

88 

74 

57 
34 


49.59^^ 

49.77  " 
45 

50.22 
50.94 
61.91 
53.12 
54.51 

56.06 
57.73 
59.45 
61.20 
62.93 

64.59 
66.16 
67.61 
68.93 
70.08 

71.07 
71.90 
72.54 
73.02 
73.31 

73.43 
73.36 
73.11 


72 

97 
131 
139 
155 

167 
173 
176 
173 
166 

157 
145 
182 
115 


81 

61 
48 

29 
J2 

7 
25 


Mean  Place 
Sec  6,  Tan  6 


12.608 
2.127 


49.28 
-1.878 


29.160 
3.242 


48.57 
+3.084 


D^a,  Dt^a 


+0.04 


J)^,  D^      l-h0,3 


+0.U 
+0.5 


+0.10 
+0.3 


-0.18 
+0,5 


55.208 
1.344 


30.18 
+0.899 


36.182 
1.087 


48.20 
+0.426 


+0.07 
V+0.^ 


-0.05 
+0,5 


+0.07 
+0.3 


-0.02 
+0.5 
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WashinctoD 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
Kbr.  1.1 
11.1 
21.1 
31.1 

Apr.  10.0 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June    8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 

Nov.    5.5 

15.4 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 


j3  TziangnlL 
Mag.  3.1 


BiKlit 


h    m 
2    4 


8 

45.043 
44.905 
44.745 
44.572 
44.393 

44.218 
44.058 
43.922 
43.820 
43.760 

43.748 
43.789 
43.886 
44.036 
44.287 

44.485 
44.772 
45.092 
45.434 
45.792 

46.155 
46.515 
46.864 
47.196 
47.504 

47.785 
48.035 
48.250 
48.432 
48.577 

48.687 
48.760 
48.798 


188 
100 
173 
179 
176 

100 

136 

102 

00 

i? 

41 

97 

100 

901 

348 

387 
830 
342 
358 
363 

300 
349 
332 
308 
281 

250 
215 
182 
146 
110 

73 

38 

3 


DmUda- 
tkm. 


48.801  — 
48.769  ^ 

66 
48.703 


48.605 
48.478 


98 
137 


+34  36 


ft 


30.81 
30.77 
30.44 
29.82 
28.95 

27.85 
26.57 
25.18 
23.72 
22.28 

20.91 
19.70 
18.69 
17.93 
17.46 

17.29 
17.46 
17.94 
18.74 
19.82 

21.15 
22.71 
24.43 
26.29 
28.23 

30.22 
32.21 
34.17 
36.06 
37.85 

39.51 
41.02 
42.36 
43.49 
44.41 

45.07 
45.48 
45.60 


87 
110 

128 
139 
146 
144 
137 

131 

101 

76 

48 

J? 

17 

48 

80 

108 

133 

156 
172 
186 
194 
199 

199 
196 
189 
179 
166 

151 

134 

113 

92 

66 

41 
12 


55  Cassiopete. 
Mag.  6.2 


Riitht 


h    m 
2    8 

8 

9.62 
9.26 
8.84 
8.41 
7.97 

7.64 
7.16 
6.82 
6.66 
6.39 

6.82 
6.86 
6.49 
6.73 
7.07 

7.61 
8.02 
8.58 
9.19 
9.83 

10.48 
11.14 
11.78 
12.39 
12.96 

13.49 
13.96 
14.35 
14.69 
14.96 

15.15 
15.26 
15.29 
15.23 
15.10 

14.89 
14.61 
14.27 


37 
41 
43 
44 
48 


17 
_7 

3 
14 
24 
34 
44 

61 
66 
61 
64 
66 

66 
64 
61 
67 
63 

47 
39 
34 
27 
19 

11 
J 

6 
13 
21 

28 

34 


DidlDft- 
tkm. 


+66    8 


tt 


64.78 
66.66 


88 


62.11 
60.02 
67.65 
66.08 

62.42 
49.78 
47.27 
44.97 
42.96 


36 

66.01  — 
65.81  * 
66.07  ^* 

136 

63.82 

171 
209 
237 
267 
266 

264 
261 
230 
201 
166 

41.30  ,^ 
40.06  ^ 
39.26 
38.92  — 
39.06  " 

60 

39.66 

106 
147 
186 
220 
249 

273 
293 
306 
313 
313 

306 
294 
273 
243 
209 

167 
119 


40.71 
42.18 
44.03 
46.23 

48.72 
51.45 
54.38 
57.44 
60.56 

63.69 
66.75 
69.69 
72.42 
74.85 

76.94 
78.61 
79.80 


6Persei. 
Mag.  6.4 


Right 


h    m 
2    8 


8 

14.907 
14.706 
14.477 
14.230 
13.978 

13.731 
13.606 
13.312 
13.164 
13.072 

13.042 
13.081 
13.190 
13.366 
13.610 

13.911 
14.263 
14.65&  ^^ 
15.077 


202 
228 
347 
362 
347 

226 

194 

148 

02 

» 

89 
109 
176 
244 
301 


362 


15.520 

15.969 
16.416 
16.852 
17.268 
17.655 

18.010 
18.326 
18.601 
18.832 
19.017 


422 
443 
449 


447 
436 
416 
387 
355 

316 
276 
231 
185 
138 


DMlilUk 
tion. 


19.155 

19.245 

19.287  — 

19.280     ^ 

19.226  " 
102 


19.124 
18.979 
18.795 


146 
184 


+50  41 


tf 


42.46 
42.90 
42.90 
42.47 
41.62 

40.39 
38.83 
37.02 
35.01 
32.90 

30.80 
28.77 
26.89 
25.26 
23.92 

22.94 
22.33 


44 

0 

43 

86 

123 

166 
181 
201 
211 
210 

303 
188 
163 
134 
98 

61 


22 
22.11  — 

22.30   ^® 

22.87   *^ 
96 

23.83 

131 
163 
188 
213 
230 

243 
252 
256 
255 

248 

238 
222 
199 
173 
144 

107 
67 


25.14 
26.77 
28.65 
30.78 

33.08 
35.51 
38.03 
40.59 
43.14 

45.62 
48.00 
50.22 
52.21 
53.94 

55.38 
56.45 
57.12 


Mag.  4.5 


Bight 


h   m 
2    8 


8 

43.906 
43.799 
43.675 
43.540 
43.399 

43.269 
43.129 
43.018 
42.933 
42.879 

42.865 
42.895 
42.969 
43.089 
43.253 

43.457 
43.695 
43.963 
44.252 
44.556 

44.865 
45.173 
45.472 
45.758 
46.023 

46.264 
46.478 
46.663 
46.817 
46.941 

47.035 

47.099 

47.133 

47.140  — 

47.118   ^ 
48 

47.070 

46.996 

46.900 


106 
134 
136 
141 
140 


130 

111 

86 

64 

14 

80 

74 

130 

164 

304 

238 
268 
289 
304 
309 

308 
299 
286 
266 
241 

214 
185 
154 
124 
94 

64 
84 


tiOD. 


94 

96 


+  8  28 


If 


7.32 
6.67 
6.01 
6.36 
4.74 

4.17 
3.67 
3.27 
3.02 


66 
66 

66 
03 
67 

60 
40 
26 


2.92  — 

8 

3.00 
3.31 
3.83 
4.69 
6.57 


6.76 

8.13 

9.66 

11.31 

13.02 

14.75 
16.44 
18.05 
19.55 
20.90 

22.06 
23.00 
23.72 
24.23 
24.51 

24.60 
24.51 
24.27 
23.90 
23.43 

22.89 
22.29 
21.65 


81 
63 
70 
98 
119 

137 
163 
166 
171 
173 

109 
161 
150 
135 
115 

96 
72 
61 
28 

_9 

9 
24 
37 
47 
54 

60 
64 


Mean  Place 
Seed,  Tan  6 


43.090 
1.215 


17.20 
+0.690 


6.296 
2.473 


44.26 
+2.262 


12.506 
1.579 


24.91 
+1.222 


42.264 
1.011 


2.00 
+0.149 


D^a,  Dwa 


+0.07 
+0.3 


-0.04 
+0.6 


+0.09 
+0.3 


-0.13 
+0.5 


+0.08 

\+o.a 


-o.cn 

+0.^ 


\-^.^ 
v^.^ 
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APPARENT  PLACES  OE  STABS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashixKton 
Mem  Time. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
Mar.  1.2 
11.1 
21.1 
31.1 

Apr.  10.0 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June    8.9 

18.9 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.     6.6 

16.5 

26.5 

Nov.    5.5 

15.4 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 


Mean  PlacMt 
Sec  «,  Tan  5 


jLiFoxnaoia. 
Mag.  5.2 


Right 
AsocDsJon. 


h 
2 


m 
9 


8 

21.591 
21.432 
21.259 


1» 
173 


21.077  ^^ 


20.890 

20.708 
20.540 
20.391 
20.272 
20.187 

20.144 
20.146 
20.197 
20.297 
20.446 

20.640 
20.873  ^ 


187 
182 

168 
149 
110 
85 
_43 

2 

51 
100 
149 
194 


21.143 
21.439 
21.754 

22.080 
22.409 
22.733 
23.041 
23.330 

23.591 
23.821 
24.015 
24.171 
24.288 


270 
21:6 
315 
326 


329 
324 
908 
2S9 
261 


230 
104 
156 
117 

78 


24.366  3^ 

24.405 

24. •108 — 

24.373   ^* 

24.306   ®^ 
97 


24.209 
24.085 
23.937 


124 
148 


Declina- 
tion. 


-31    5 

f/ 

«>17  108 

81.25  ^^ 
81.95 
82.25  — 
82.13   ^^ 

52 


81.61 
80.71 
79.42 
77.79 
75.84 

73.60 
71.12 
68.46 
65.66 
62.79 


90 

120 
103 
195 
224 

248 
266 
280 
287 
289 


59.90 

57.08  ^^ 
54.38^ 
51.88^ 
49.65  ^« 

192 


47.73 
46.21 
45.10 
44.46 
44.30 

44.61 
45.38 
40.58 
48.16 
50.05  ^^ 

212 


152 

111 

64 

J16 

31 

77 
120 
158 


226 


52.17 

54.43 

«;r  -r^  232 
50. /o 


59.02 
61.15 

63.09 
64.75 
60.08 


227 
213 
194 


166 
133 


20.182 
1.168 


73.21 
-0.603 


-fO.05 
+0.3 


+0.03 
+0.5 


7Tiia]ifiilL 
Mag.  4.1 


Right 


h 
2 


m 
12 


I 
31.597 
31.466 
31.312 
31.141 
30.964 

30.789 
30.627 
30.486 
30.378 
30.311 

30.291 
30.322 
30.408 
30.548 
30.739 

30.977 
31.255  ^* 
31.566  ^" 
31.902 
32.255  ^ 

358 

32.613 

32.970  ^^ 

33.317**^ 
332 


181 
154 

in 

177 
175 

162 

141 

108 

67 

31 

86 

140 

191 

238 


336 


33.649 
33.958 

34.242 
34.496 
34.717 
34.905 


309 
2M 


254 
221 
1K8 


35.057  ^^^ 
117 

3-174    ^^ 

35.256  ^g 

35.304    j^ 

35.315  — 

35.292   ^ 

57 


35.235 
35.146 
35.026 


89 
120 


tion. 


+33  28 


tt 


36.61 
36.59 
36.29 
35.73 
34.91 

33.89 
32.69 
31.37 
30.00 
28.63 

27.33 
26.18 
25.20 
24.48 
24.03 

23.88 
24.05 
24.51 
25.29 
26.33 

27.61 
29.11 
30.78 
32.56 
34.43 

36.33 
38.23 
40.10 
41.90 
43.60 

45.17 
46.60 

47.87 
48.94 
49.81 

50.44 
50.84 
50.97 


a 

30 

56 

82 

102 

120 
132 
137 
137 
130 

115 
98 
72 
45 
15 

17 

46 

78 

104 

128 

150 
167 
178 
187 
190 

190 
187 
180 
170 
157 

143 

127 

107 

87 

63 

40 
13 


29.609 
1.199 


23.70 
+0.661 


+0.07 
+0.3 


-0.04 
+0.5 


ercett 

Miig.6.7 


Right 
AMBDSinn. 


h     in 
2    12 


8 

58.062 
67.951 
57.824 
57.685 
57.541 

57.397 
57.262 
57.145 
57.052 
56.991 

56.968 
56.986 
57.049 
57.156 
57.307 

57.497 
57.724 
57.981 
58.260 
58.554 

58.857 
59.159 
59.455 
59.738 
60.002 

60.243 
60.456 
60.641 
60.794 
60.915 

61.007 

61.067 

61.096 

61.098  — 

61.071   ^ 
53 

61.018 

60.939 

60.837 


111 
U7 
110 
144 
144 

135 

117 

93 

61 


18 


107 
161 
190 

227 
257 
279 
294 
303 


302 
296 
283 
264 
241 

213 
185 
153 
121 
92 

60 
20 


tlCML 


-6  47 


ii 


41.49 
42.41 
43.16 
43.75 
44.16 

44.85 
44.33 
44.08 
43.60 
42.88 

41.93 
40.73 
39.31 
37.69 
35.90 

33.98 
31.96 
29.89 
27.83 
25.84 

23.97 
22.28 
20.80 
19.60 
18.68 


76 

m 

41 
19 


48 
73 
95 

130 
143 
103 
179 
193 


307 
300 

199 
187 

100 

148 

130 

93 

09 


18.09 
17.82  — 
17.86     * 


79 
102 


18.21 
18.83 

19.67 
20.68 
21.83 
23.04 
24.27 

25.46 
26.58 
27.60 


35 
03 
84 

01 
15 
31 
33 
19 

13 
03 


56.515 
1.007 


41.72 
-0.119 


+0.06 
+0.3 


+0.01 
+0.5 


^SddaiiL 
llj|g.3.8 


Bifltt 


h 
2 


13 


287 
397 
SB7 


88.235 
87.966 
87.679 
37.882 
87.065 


86.796 

86.531 

86.291 

86.091 

85.938 

100 

85.836 
86.799  — 

86.822  ^ 
«7 


tiOB. 


in 


ui 

211 


315 


86.909 
86.060 

86.271 
36.537 
86.852 
37.207 
37.593 

87.998 
88.412 
38.824 
39.220 
39.598 


89.932 
40.229  ^^ 


400 


414 

412 


873 


40.477 


248 


40.670  *•• 
40.805"* 

78 

40.883 
40.903-? 
40.865   ^ 
40.773 
40.632 


141 
185 


40.447 
40.223 
39.969 


-51  52 


ft 


84.15 ,« 

itt 

85.20* 
85.75- 
85.73  ' 
85.18  ° 


201 


m 


84.11 
82.56 
80.55 
78.16 
76.42 

72.40 
60.17 
65.80 
62.35 
68.91 

65.55 
62.35" 
49.41  *• 
46.78* 
44.54  "• 

131 

42.75^ 
41.46  ^ 
40.71  „ 
"40.54- 

40.93  • 

97 

41.90 


43.39 
45.36 
47.72 
50.40 

53.30 
56.29 
69.28 
62.14 
64.75 

67.02 
68.90 
70.30 


UI 
197 


sr 


Iff 
i« 


36.838 
1.620 


72.46 
-1.275 


+0.04 
+0.3 


+0.07 
+0.6 
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APPARENT  PLACES  0¥  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
Mar.  1.2 
11.1 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June    8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    5.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 


^CetL 
Mag.  4.3 


Bight 


Mean  Place 
Sec  6,  Tan  5 


h     m 
2    23 


l^a,  Dt^a 


8 

52.713 
52.612 
52.490 
52.355 
52.210 

52.065 
51.927 
51.805 
51.707 
51.641 

51.613 
51.628 
51.687 
51.793 
51.943 

52.135 
52.362 
52.621 
52.903 
53.200 

53.508 
53.816 
54.117 
54.407 
54.679 

54.929 
55.155 
55.352 
55.521 
55.661 

55.769 
55.848 
55.899 


101 
122 
135 

145 
145 


138 

122 

98 

66 

28 

16 

59 

106 

160 

192 

227 
259 
282 
297 
308 

308 
301 
290 
272 
250 

228 
197 
109 
140 
108 

79 
51 


20 
55.919  — 

55.910    ® 

37 


55.873 
55.807 
55.718 


66 
89 


I>eclinft- 
tkm. 


+  85 


*/ 


65 
65 
64 
60 
65 

47 
37 
23 


56.32 

55.67 
55.02 
54.38 
53.78 

53.23 

52.76 

52.39 

52.16 

52.07  — 
10 

52,17 

52.48 

52.99 

53.74 

54.70 

55.86 
57.20 
58.69 
60.30 
61.96 

63.65 
65.29 
66.87 
68.33 
69.62 

70.72 
71.62 
72.28 
72.74 
72.96 

73.00 
72.86 
72.56 
72.16 
71.65 

71.08 
70.46 
69.81 


(rCetl. 
Mag.  4.8 


Bight 


81 
51 
75 
96 
116 

134 
149 
161 
166 
169 

164 
158 
146 
129 
110 

90 
66 
46 
22 
4 

14 
30 
40 
51 
57 

62 
65 


h   m 
2  28 


8 

16.374 
16.256 
16.121 
15.971 
15.813 

15.655 
15.503 
15.366 
15.254 
15.172 

15.126 
15.122  — 
15.164  ^ 
15.252  ^ 
15.383  ^^^ 

174 

15.557 


118 
185 
150 
158 
168 

162 

137 

112 

82 

46 


50.991 
1.010 


51.63 
+0.142 


+0.06 


D^,  XU      1+0.3 


-0.01 


15.770 
16.016 
16.287 
16.577 

16.878 
17.184 
17.485 
17.775  ^ 


218 
246 
271 
290 
301 

306 
301 


18.050 

18.302 
18.529 
18.726 
18.893 
19.028 

19.130 
19.200 
19.238 


275 

252 


227 
197 
167 
135 
102 

70 
38 


19.245  — 

19.220   ^ 
53 

19.167 


19.087 
18.982 


80 
105 


Declina- 
tion. 


-15  35 


tt 


60.47 
61.58 
62.44 
63.03 
63.34 

63.37 
63.10 
62.53 
61.68 
60.55 

59.16 
57.51 
55.65 
53.58 
51.38 

49.08 
46.73 
44.39 
42.11 
39.97 

38.02 
36.32 
34.91 
33.84 
33.15 

32.84 
32.92 
33.38 
34.18 
35.30 

36.66 
38.20 
39.87 
41.57 
43.26 

44.84 
46.29 
47.54 


111 
86 

69 

81 

_8 

87 

67 

86 

113 

189 

166 
186 
207 
220 
230 

236 
234 
228 
214 
196 

170 
141 
107 


Jl 

8 

46 

80 

112 

136 

154 
167 
170 
160 
158 

145 
125 


86  H.  CaaatopeiA. 
Mag.  5.3 


Bight 


14.799 
1.038 


57.66 
-0.279 


+0.06 
+0.3 


+0.01 
+0.6 


h     m 
2    90 

8 

22.55 
22.05 
21.49 
20.89 
20.27 

19.65 
19.08 
18.67 
18.15 
17.84 

17.67 
17.63 
17.73 
17.97 
18.34 

18.84 
19.43 
20.13 
20.89 
21.71 

22.55 
23.41 
24.26 
25.09 
25.88 

26.61 
27.28 
27.87 
28.37 
28.79 

29.11 
29.30 
29.40 
29.38 
29.25 

28.99 
28.63 
28.18 


60 
66 

60 
62 
62 

67 
61 
42 
31 
17 

4 

10 
94 
87 
60 

60 
70 
76 
82 
84 

86 
85 
83 
79 
73 

67 
69 
60 
42 
32 

19 
10 

2 
13 
26 

36 
45 


tton. 


+72  27 


It 


78 


74.46 
76.76 
76.54 
76.74  — 
76.36  *** 


rCelL 
Mi^.  5.0 


BWit 


96 


146 
101 


267 
274 


76.40 
73.94 
72.03 
69.73 
67.16 

64.42 
61.62 
58.86 
56.25 
63.86 


iro>   ,«.    170 

50.10  ,„ 
127 

48.83 

48.01 

47.67  — 
13 

47.80 


276 
261 


48.41 
49.48 
50.98 
52.87 

55.12 
57.69 
60.50 
63.53 
66.69 

69.93 
73.18 
76.36 
79.38 
82.18 

84.66 
86.76 
88.38 


61 
107 
160 
180 
225 

257 
281 
303 
316 
324 

825 
318 
302 
280 
248 

210 
162 


17.917 
3.320 


54.51 
+3.166 


h     81 
2    31 

■ 
88.995 
88.897  ' 


+0.11 
^+0.S 


-0.17 
+0.6 


38.777 
38.642 
38.497 

88.360 
88.208 
88.082 
87.978 
87.906 

87.869 
87.876 
87.925 
88.021 
88.161 

88.843 
38.662 
38.813 
39.088 
39.381 

39.683 
39.988 
40.289 
40.579 
40.863 

41.105 
41.334 
41.536 
41.709 
41.854 

41.969 
42.056 
42.110 


lao 

136 
145 

147 

148 

180 

104 

73 


tton. 


6 

30 

06 

140 

133 

210 
251 
275 


302 


305 
301 
380 
274 
252 


201 
174 
145 
115 


86 
55 


25 

42.136  — 
42.133     ^ 

83 

42.100 
42.039 
41.954 


«1 
85 


+  6  14 


#/ 


29.47 
28.76 
28.07 
27.43 
26.86 

26.38 
26.00 
26.75 


72 
61 
64 
57 
48 

18 

2S 


25.64 -L^ 
26.70    • 

26 

26.96 

26.42  ^ 

27.10  " 

27.98  " 


29.08 

30.87 
31.82 
33.40 
35.08 
36.79 

38.50 
40.14 
41.68 
43.08 
44.29 

46.29 
46.04 
46.57 
46.84 
46.90-^ 

17 
46.73 
46.40 
45.92 
45.33 
44.65 


110 
UB 

145 

158 
168 

m 

171 

164 
151 
140 
121 
100 


75 
63 
37 


43.92 
43.19 
42.45 


S3 
48 

m 

68 
73 

71 

74 


37.268 
1.004 


26.96 
+0.092 


+0.06 
+0.3 


-0.01 
+0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashlDgton 
eanTuiM. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
Mar.  1.2 
11.1 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June    8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    5.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 


MHydxL 
Mag.  5.3 


Right 
Aaenakm, 


h     m 
2    33 


s 
23.30 
22.13 
20.90 
19.64 
18.40 

17.19 
16.05 
15.01 
14.10 
13.84 

12.73 
12.80 
12.08 
12.04  — 
12.20  ^* 

86 

12.55 
13.08 
13.79 
14.64 
15.62 


117 
123 
126 
124 
121 


114 

104 

01 

76 

61 

48 
22 


16.69 

17.83 
19.01 
20.17 
21.29 

22.34 
23.26 
24.03 
24.64 
25.03 

25.21 
25.18 
24.92 
24.45 
23.77 

22.93 
21.94 
20.82 


58 
71 
86 
08 
107 

114 
118 
116 
112 
106 

02 
77 
61 
80 

J? 

8 
26 
47 
68 
84 

00 

112 


tion. 


-79  27 


05 


61.28 
62.23  3, 
62.58  — 
62.33  ^^ 
61.48  " 

142 


60.06 
58.14 
55.75 
52.98 
49.86 

46.51 
42.96 
39.31 
35.65 
32.05 

28.60 
25.36 
22.44 
19.90 
17.81 


102 
230 
277 
812 
885 

855 
865 
366 
360 
845 

824 
202 
254 
200 
150 


yAzteOa. 
Mag.  5.4 


Right 


16.22  ^^ 
15.18  ^ 
14.75  — 
14.91  ** 
15.68  " 

135 


17.03 
18.95 
21.34 
24.12 
27.22 

30.49 
33.83 
37.11 
40.19 
42.98 

45.36 
47.24 
48.56 


102 
230 
278 
810 
327 

834 
828 
808 
270 
288 

188 
132 


h     m 
2    34 


s 
14.750 
14.647 
14.519 
14.373 
14.217 

14.057 
13.903 
13.766 
13.654 
13.576 

13.539 
13.545 
13.601 
13.707 
13.860 

14.057 
14.293 
14.564 
14.860 
15.174 

15.497 
15.824 
16.145 
16.455 
16.748 

17.021 
17.268 
17.488 
17.679 
17.840 

17.970 

18.070 

18.137 

18.172 

18.176  — 
80 

18.146 

18.085 

17.995 


103 

128 
146 
156 
160 


154 
137 
112 

78 
37 

6 

56 

106 

153 

107 

236 
271 
206 
814 
823 

827 
821 
810 
203 
273 

247 
220 
101 
161 
130 

100 
67 
35 


61 
00 


Declina- 
tkm. 


+21  36 


// 


51.04 
50.76 
50.36 
49.82 
49.17 

48.42 
47.61 
46.78 
45.96 
45.20 

44.56 
44.06 
43.76 


28 
40 
54 

65 
75 

81 
83 
82 
76 
64 

50 
30 


43.66  — 
43.81   " 

38 
44.19 
44.82 
45.67 
46.73 
47.97 

49.35 
50.82 
52.35 
53.89 
55.42 

56.87 
58.24 
59.49 
60.60 
61.57 

62.38 
63.05 
63.58 
63.96 
64.19 

64.28 
64.24 
64.04 


68 

85 
106 
134 
138 

147 
158 
154 
153 
145 

137 

125 

111 

07 

81 

67 
53 
88 
23 

0 

4 
20 


6C€tL 
Mag.  4.0 


Right 


h     m 
2    85 

8 

21.467 


00 


21.368 
21.248 
21.112 
20.965 

20.816 
20.672 
20.542 
20.435 
20.358 

20.317 

20.316  — 

20.360  ** 

20.450  ^ 

20.584^^ 
176 

20.760 


120 
136 
147 

140 


144 

130 

107 

77 

41 


20.973 

21.218 
21.487 
21.775 

22.074 
22.376 
22.674 
22.963 
23.236 

23.488 
23.718 
23.920 
24.094 
24.241 


213 
245 
260 

288 
300 

302 
208 
280 
273 
252 

230 
202 
174 
147 
116 


24.357 
24.444 
24.500 
24.526  — 
24.523     * 


24.490 
24.429 
24.344 


61 

85 


DecUna- 
tion. 


-00 


// 


70.74 
71.59 
72.35 
72.99 
73.52 

73.91 
74.13 


85 

76 
64 
53 
80 

22 


6 
74.19  — 

74.07   ^^ 
84 

54 


73.73 

73.19 
72.43 
71.45 
70.26 
68.87 

67.32 
65.63 
63.84 
62.01 
60.17 

58.39 
56.72 
55.19 
53.87 
52.79 

51.96 
51.41 
51.14 
51.14 
51.40 

51.88 
52.54 
53.34 
54.24 
55.19 

56.16 
67.11 
58.01 


76 

08 
110 
180 
155 

160 
170 
183 
184 
178 

167 
153 
182 
108 
83 


55 

27 

0 

26 

48 

66 
80 
00 
05 
07 

05 
00 


cHydri. 
Mag.  4.3 


Right 
Aionniliin. 


h 
2 


m 
38 


s 
22.07 
21J54 
20.98 
20.40 
19.81 

19.23 
18.69 
18.19 
17.75 
17.38 

17.10 
16.91 
16.82 
16.83 
16.94 

17.16 
17.47 
17.87 
18.34 
18.88 

19.46 
20.08 
20.71 
21.33 
21.94 

22.50 
23.00 
23.43 
23.77 
24.00 

24.15 
24.18 
24.11 
23.93 
23.66 

23.30 
22.87 
22.38 


58 
56 

58 
50 
58 

54 
50 
44 

87 
28 

10 
J 

1 

11 
22 

31 
40 
47 
54 
58 

62 
63 
62 
61 
56 

50 
43 
84 
23 
15 

_8 

7 
18 
27 
86 

48 

40 


Dedina- 
tion. 


-68  36 


00 


63.68 

64.84 
65.47 


121 
68 
8 


65.50  — 
64.93  " 

113 

63.80 
62.14 
60.00 
57.42 
54.49 

51.27 
47.81 
44.22 
40.57 
36.93 

33.40 
30.05 
26.97 
24.24 
21.93 

20.10 

18.81 

18.10  ^^ 

18.00  — 

18.53  " 
111 

19.64 


166 
214 
258 
203 
822 

846 
850 
865 
864 
853 

835 
808 
273 
231 
183 


120 
71 


21.33 
23.53 
26.16 
29.15 

32.35 
35.68 
38.99 
42.16 
45.07 

47.61 
49.70 
51.28 


160 
220 
263 
200 
320 

333 
331 
317 
201 
254 

200 
158 


Mean  Place 
Sec  d,  Tan  5 


21.032 
6.468 


46.74 
-5.376 


12.813 
1.076 


42.61 
+0.396 


19.754 
1.000 


72.51 
0.000 


20.292 
2.742 


49.84 
-2.553 


D^a,  D«#a 


-0.03 
+0.3 


+0.28 
+0.6 


+0.07 
+0.3 


-0.02 
+0.6 


+0.06 
+0.S 


5aS4aL.2pip 22 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
Mar.  1.2 
11.1 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
20.0 

29.9 
June   8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    5.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.4 
35.3 


6  Peraei. 
Mag.  4.2 


Right 
Afloension. 


h     m 
2    38 


s 

42.148 
41.978 
41.773 
41.542 
41.297 

41.049 
40.812 
40.599 
40.426 
40.300 

40.231 


40.228  — 

40.292  •* 

40.424*^ 

40.621  ^^ 
257 

40.878 


170 
205 
231 
245 
248 

237 
213 
173 
126 
60 


3 


41.189 
41.546 
41.937 
42.353 

42.785 
43.222 
43.654 
44.074 
44.474 

44.847 
45.189 
45.495 
45.762 
45.989 


811 
357 
391 
416 
432 


437 
432 
420 
400 
373 

342 
306 
267 
227 
183 


46.172  ^3^ 

46.309 

46.400  ^2 

46.442  — 

46.435     ^ 
57 

46.378 

105 

150 


46.273 
46.123 


Declina- 
tion. 


+48  53 


u 


27.79 
28.43 


64 


28.69  — 
28.54  ** 
27.99  " 

01 

27.08 


126 
154 
175 
189 
105 

192 
182 
164 
141 
110 


25.82 
24.28 
22.53 
20.64 

18.69 
16.77 
14.95 
13.31 
11.90 

10.80 
10.02 

9.58 

9.52  — 

9.82  ^ 
65 

10.47 

11.44 

12.73 

14.28 

16.06 


78 

44 


18.02 
20.14 
22.36 
24.64 
26.95 

29.24 
31.46 
33.56 
35.52 
37.27 

38.77 
39.97 
40.83 


97 
129 
155 
178 
196 

212 
222 
228 
231 
229 

222 
210 
196 
175 
150 

120 
86 


Mean  Place    39.530        12.45 
Sec  a,  Tan  i\  1.521        +1.146 


7  Ceti  9eq, 
Mag.  3.7 


Right 
Aaoansion. 


h     m 
2    89 


8 

7.844 
7.748 
7.629 
7.494 
7.348 

7.199 
7.053 
6.921 
6.812 
6.732 

6.687 


96 

119 
135 
146 
149 

146 

132 

109 

80 

45 

3 


6.684  — 
6.726  ^^ 
6.812  " 
6.944  ^^ 

175 

7.119 


212 
244 

270 
288 
299 

803 
299 
291 
275 
255 


7.331 

7.575 
7.845 
8.133 

8.432 
8.735 
9.034 
9.325 
9.600 

9.855 
10.087 
10.293 
10.472 
10.623 

10.743 
10.834 
10.895 
10.926 
10.927  — 

26 

10.901 
10.844 
10.760 


232 
206 
179 
151 
120 

91 
61 
31 


57 

84 


Dedina- 
tion. 


+  2  53 


n 


78 
72 
66 
55 
45 

82 
16 


45.01 

44.23 
43.51 
42.86 
42.31 

41.86 

41.54 

41.38 

41.36  — 

41.54   ^® 
87 

41.91 

42.49 

43.29 

44.29 

45.51 

46.90 
48.43 
50.09 
51.81 
53.56 

55.29 
56.92 
58.45 
59.80 
60.94 

61.85 
62.50 
62.90 


58 

80 
100 
122 
130 

153 
166 
172 
175 
173 

163 
153 
135 
114 

91 

65 
40 


63.03  — 
62.93  ^^ 

32 

62.61 
62.12 
61.47 
60.72 
59.90 

59.05 
58.21 
57.39 


49 
65 
75 
82 
85 

84 
82 


6.089 
1.001 


42.48 
+0.051 


xCetL 
Mag.  4.4 


Right 


h     m 
2    40 


8 

17.620 
17.509 
17.377 
17.229 
17.070 

16.909 
16.753 
16.610 
16.489 
16.397 


111 
182 
148 
150 
161 


156 

143 

121 

92 

55 


16.342 
16.328  — 
16.358  ^ 
16.434  ^^ 
16.555  ^^ 

165 

16.720 


203 
236 
265 
284 
297 

303 
301 
293 
278 
257 


16.923 
17.159 
17.424 
17.708 

18.005 
18.308 
18.609 
18.902 
19.180 

19.437 
19.671 
19.878 
20.056 
20.203 

20.318 
20.401 
20.453 
20.472  — 
20.460   " 

42 

20.418 
20.347 
20.249 


234 
207 
178 
147 
115 


83 
52 


71 
08 


Dadlnar 

tion. 


-14  11 


tt 


114 
92 

65 
40 
11 

18 

46 

75 

102 

ISO 

164 
176 
196 
318 


66.47 

67.61 
68.53 
69.18 
69.58 

69.69 
69.51 
69.05 
68.30 
67.28 

65.99 
64.45 
62.69 
60.73 
58.60 

56.37 
54.07 
51.77 
49.51 
47.38 

45.41 
43.68 
42.23 
41.11 
40.35 

39.97 
39.96  — 
40.34  ^ 
41.07 
42.10 

43.40 
44.88 
46.51 
48.19 
49.85 

51.44 
52.90 
54.19 


280 
230 
226 
213 
197 


178 

145 

112 

76 

88 


73 
103 
130 

148 
163 
168 
166 
150 

146 
120 


15.976 
1.032 


63.85 
-0.253 


MCetL 
Mag.  4.4 


Right 


h     m 
2    40 


M 
118 
186 
147 
151 

146 

183 

110 

70 

48 


8 

35.462 
35.868 
35.250 
35.115 
34.968 

34.817 
34.671 
34.538 
34.428 
84.349 

34.806 

84.304  — 

84.849  ** 

84.440  •* 

84.6n"' 
180 

84.757 

34.974 

35.224 

35.499 

35.793 

36.099 
86.407 
36.712 
37.008 
37.289 

87.550 
37.789 
38.001 
38.187 
38.343 

38.471 
38.569 
38.637 
38.674 


817 
260 

375 
394 
806 

808 
806 
206 
281 
261 


313 
186 
166 
138 


Declina- 
tion. 


68 

37 
8 


38.682  — 

34 

38.658 
38.605 
38.523 


68 


+  9  46 


ft 


27.29 
26.69 
26.07 
25.46 
24.87 

24.31 
23.81 
23.39 
23.09 
22.93 

22.92 
23.11 
23.49 
24.10 
24.91 

25.92 
27.18 
28.48 
29.96 
31.52 

33.11 
84.69 
86.22 
37.64 
88.92 

40.02 
40.94 
41.68 
42.13 
42.41 

42.50 
42.44 
42.21 
41.87 
41.43 

40.92 
40.36 
89.77 


«i 

50 
56 

JO 
43 

10 

II 
I 

If 

n 
a 
a 

101 

m 

13S 
148 
154 

ist 
i» 

151 
141 
IS 
110 

93 
69 
50 
28 
9 

6 

M 
44 

51 

9f 

51 


88.688 
1.015 


+0.172 


n^,  D^     J+0.08         -0.06 
D^,  2W      1-hO.S  +0.6 


+0.06 
+0.8 


0.00 
+0.« 


+0.06 
k+0.^ 


+0.01 
+0.6 


+0.06 
+0.8 


-0.01 
+41.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


thJngton 
nTune. 


1. 


b. 


r. 


0.3 
10.3 
20.3 
30.3 

9.2 

19.2 
1.2 
11.1 
21.1 
31.1 


r. 


10.1 
20.0 
30.0 
y  10.0 
20.0 

29.9 

ae    8.9 

18.9 

28.8 

ly    8.8 

18.8 
28.8 
g.  7.7 
17.7 
27.7 

pt.  6.7 
16.6 
26.6 

t.  6.6 
16.5 


V. 


c. 


26.5 

5.5 

15.5 

25.4 

5.4 

15.4 
26.4 
35.3 


i^PeneL 
Mag.  3.9 


Right 


h     m 
2    44 


8 

49.659 
49.453 
49.204 
48.925 
48.628 

48.327 
48.038 
47.777 
47.559 
47.397 


ao6 

349 
279 
297 
801 

289 
261 
218 
162 
95 


47.302 
47.279  — 
47.334  " 
47.468  *^ 
47.677  ** 

278 


47.955 
48.298 
48.693 
49.130 
49.599 

50.087 
50.582 
51.073 
51.553 
52.012 

52.443 
52.839 
53.196 
53.509 
53.776 


343 
396 
437 
469 

488 


495 
491 
480 
459 
431 


396 
357 
313 
287 
216 


53.992  ^^ 

54.154 

54.261 

54.309  — 

54.298   " 
69 

54.229 

54.102  *^ 

53.920  ^^ 


Dedina- 
tion. 


+55  33 


tt 


93 
49 


53.53 
54.46 
54.95 
55.00  — 
54.59  ^ 

85 

53.74 
52.49 
50.89 
49.03 
46.95 

44.77 
42.57 
40.45 
38.47 
36.71 

35.23 
34.10 
33.32 
32.94 
32.93  — 

40 

33.33 


125 
160 
186 
208 
218 

220 
212 
198 
176 
148 


113 
78 
38 


34.10 
35.23 
36.67 
38.40 

40.38 
42.57 
44.91 
47.37 
49.91 

52.46 
54.99 
57.43 
59.74 
61.83 

63.68 
65.21 
66.38 


77 
113 
144 
173 
198 

219 
234 
246 
254 
255 

253 
244 
231 
209 
185 


158 
117 


41AzletU. 
Mag.  3.7 


Right 


h     m 
2    45 


8 

14.770 
14.666 
14.535 
14.383 
14.215 

14.044 
13.879 
13.727 
13.601 
13.509 

13.458 


104 
181 
152 
168 
171 

165 

152 

126 

92 

51 

8 


13.455  — 
13.503  *® 
13.601  ^ 
13.749  ^^ 

196 

13.945 


14.181 
14.455 
14.756 
15.077 

15.410 
15.748 
16.082 
16.407 
16.716 

17.006 
17.271 
17.510 
17.720 
17.901 


236 
274 
301 
321 
333 


338 
334 
325 
309 
290 

265 
239 
210 
181 
148 


116 
83 
50 


18.049 

18.165 

18.248 

18.298 

18.311  — 
21 

18.290 

18.233 

18.145 


67 

88 


Declijia- 
tion. 


+26  55 


II 


48.48 
48.42 
48.16 
47.74 
47.14 

46.38 
45.51 
44.55 
43.56 
42.58 

41.66 
40.86 
40.23 
39.78 


6 
26 
42 
60 
76 

87 
96 
99 
98 
92 

80 
63 
45 


20 

39.58  — 

8 


39.61 
39.90 
40.44 
41.22 
42.20 


43.38 
44.69 
46.11 
47.60 
49.13 

50.64 
52.11 
53.52 
54.84 
56.04 


57.13 
58.10 
58.93 
59.61 
60.15 

60.54 
60.75 
60.79 


29 
54 

78 

98 

118 

131 
142 
149 
153 
151 

147 
141 
132 
120 
109 

97 
83 
68 
54 
39 

21 
4 


/9  Fomaois. 
Mag.  4.6 


Right 
Asctnufcm. 


h     m 
2    46 


8 

43.647 
43.494 
43.319 
43.128 
42.926 

42.721 
42.523 
42.340 
42.182 
42.056 


153 

175 
191 
202 
205 

198 
183 
158 
126 
87 


41.969 
41.928  — 
41.934    • 
41.991  *^ 
42.098  ^^ 

156 
42.264 


42.455 
42.696 
42.969 
43.268 

43.585 
43.912 
44.240 
44.561 
44.867 

45.154 
45.414 
45.643 
45.838 
45.995 

46.114 
46.195 
46.235 


46.237  — 

46.200  ^^ 
73 


201 
241 
273 
299 
317 

827 
328 
321 
306 

287 

200 
229 
195 
157 
119 

81 
40 


46.127 
46.020 
45.884 


107 
136 


DecUnA- 
tion. 


-32  44 


n 


61.80 
63.23 
64.26 
64.86 


143 

102 

61 


17 

66.03  — 

27 


64.76 
64.08 
52.99 
51.51 
49.69 


47.55 
45.14 
42.49 
39.69 
36.77 


33.80 
30.86 
28.02 
25.36 
22.93 

20.81 
19.07 
17.76 
16.91 
16.56 

16.71 
17.36 
18.48 
20.03 
21.94 

24.15 
26.54 
29.04 
31.55 
33.97 

36.21 
38.18 
39.82 


68 

109 
148 
182 
214 

241 
265 
280 
292 
297 

294 
284 
266 
243 
212 

174 

131 

85 

35 

15 

65 
112 
155 
191 
221 

230 
250 
251 
242 
224 

197 
164 


0"  Aliens. 
Mag.  6.6 


Right 

ASOflDSiOIIl. 


h     m 
2    47 


8 

2.963 
2.871 
2.753 
2.616 
2.466 

2.310 
2.168 
2.019 
1.902 
1.816 

1.766 
1.760  — 
1.800  ^ 
1.887  ^ 
2.021  ^^ 

178 


93 
U8 
137 
150 
156 

152 

139 

117 

86 

60 


2.199 
2.417 
2.668 
2.945 
3.242 

3.552 
3.866 
4.177 
4.479 
4.767 

6.037 
5.283 
5.504 
6.699 
6.866 


218 
251 
277 
297 
310 

314 
311 
302 
288 
270 

246 
221 
195 
167 
137 


6.003 

6.110 
6.187 
6.234 
6.248 

6.230 
6.182 
6.103 


107 
77 
47 
14 

18 

48 
79 


Dedhia- 
tion. 


+14  44 


n 


61.97 
61.52 
61.01 
60.45 
59.86 

59.25 
68.66 
58.08 
57.57 
67.16 


45 
51 
56 
59 
61 

60 
57 
51 
41 
27 


56.89 
56.78  — 
56.86    * 


57.15 
57.65 

58.37 
59.28 
60.39 
61.66 
63.02 

64.48 
65.97 
67.45 
68.89 
70.23 

71.44 
72.51 
73.41 
74.13 
74.68 

75.05 
75.25 


29 
50 
72 

91 
111 
126 
137 
146 

149 
148 
144 
134 
121 

107 
90 
72 
55 
37 

20 

8 


75.33  — 
75.27     ^ 


75.11 

74.85 
74.51 
74.09 


16 
26 

34 
42 


I  Place 
,Tan5 


46.664 
1.768 


37.25 
+1.468 


12.683 
1.122 


39.06 
+0.608 


42.041 
1.189 


44.18 
-0.643 


1.046 
1.034 


66.15 
+0.263 


+0.09 
+0.3 


-0.07 
+0.7 


+0.07 


-0.03 
+0.7 


+0.05 
1+O.a 


+0.0^ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahiDffton 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
Mar.    1.2 

11.2 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
20.0 

29.9 

June    8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    5.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.4 
35.3 


Mean  Place 
Sec  B,  Tan  5 


^Xzidaiii. 
Mag.  3.4 


Rigllt 
AtcMBfton. 


h     m 
2    55 


s 

13.174 
12.994 
12.786 
12.560 
12.322 

12.062 
11.847 
11.628 
11.434 
11.274 


180 

206 
236 
288 
2«0 


285 
210 
104 
160 

118 

11.156  ^ 

11.086 

11.068  — 

11.105  ^ 

11.197  ^ 
148 


11.842 
11.537 
11.777 
12.055 
12.365 

12.696 
13.041 
13.392 
13.739 
14.073 

14.386 
14.673 
14.926 
15.142 
15.318 


105 

240 
278 
810 
831 

345 
361 
347 
334 
313 

287 
263 
216 
176 
133 


15.451 

15.538 
15.579  — 
15.576    ' 
15.531  ** 

89 

15.442 

128 

168 


15.314 
15.151 


Dedinft- 
ttan. 


-40  37 


It 


52.75 
54.31 
55.43 
56.07 


156 

112 
64 


16 

56.23  — 


55.90 
55.10 
53.84 
62.17 
50.12 

47.74 
45.06 
42.16 
89.09 
35.92 

32.72 
29.57 
26.56 
23.74 
21.21 


80 

126 
167 


807 
317 
820 

815 
301 
282 
258 
218 


^^'^  176 

15.97   ^ 

15.19  ^ 

14.94  — 
31 

15.25 

85 
135 
182 
221 
252 

271 
282 
282 
271 
240 

219 
183 


16.10 
17.45 
19.27 
21.48 

24.00 
26.71 
29.53 
32.35 
35.06 

37.55 
39.74 
41.67 


11.618 
1.318 


43.36 
-0.868 


47  H.  Cq^el. 
Mag.  5.7 


Bigfat 


b     m 
2    55 


8 

22.96 
22.18 
21.27 
20.28 
19.24 

18.20 
17.20 
16.29 
16.62 
14.90 

14.48 
14.26 
14.26 
14.48 
14.91 

15.56 
16.37 
17.34 
18.45 
19.65 

20.92 
22.24 
23.57 
24.88 
26.16 

27.38 
28.51 
29.52 
30.42 
31.18 

31.78 

32.21 

32.46 

32.51  — 

32.37   " 
85 

32.02 

31.51 

30.82 


77 
01 
00 

104 
104 

100 
01 
77 
68 
42 

22 
0 
22 
48 
65 

81 

97 

111 

120 

127 

132 
138 
131 
128 
122 

118 

101 

00 

76 

60 

43 
25 


51 
60 


Dedina- 
tton. 


+79    5 


n 


179 

125 

66 


80.18 
81.97 
83.22 
83.88 
83.92  — 

55 


83.37 
82.24 
80.58 
78.46 
75.98 

73.24 
70.34 
67.40 
64.52 
61.80 

59.33 
57.18 
55.41 
54.08 
53.20 

52.82 
52.92 
53.50 
54.55 
66.05 

57.95 
60.24 
62.86 
65.74 
68.86 

72.12 
75.48 
78.84 
82.12 
85.23 

88.10 
90.62 
92.71 


118 
166 
212 
248 
274 

290 
204 
288 

272 
247 


215 

177 

133 

88 

J? 

10 
58 

105 
150 
190 

229 
262 
288 

312 
326 

336 
336 
328 
311 
287 

252 
209 


16.336 
6.290 


61.49 
+5.195 


aCett. 
Mag.  2.8 


Bight 


h     m 
2    58 

a 
4.450   , 
4.362   ' 
4.248 
4.115 
3.968 


3.813 
3.659 
3.517 
3.394 
3.299 


114 
133 
147 
155 

154 

142 

123 

95 

60 


3.239 

3.219  — 
3.244  " 
3.314  '^ 
3.429  *" 

158 

3.587 


199 
231 
260 
279 
204 

301 
300 
294 
283 
264 


3.786 
4.017 
4.277 
4.556 

4.850 
5.151 
5.451 
5.745 
6.028 

6.292 
6.537 
6.758 
6.954 
7.122 

7.263 

7.374 

7.455 

7.506 

7.525  — 
12 

7.513 
7.470 
7.396 


245 
221 
196 
168 
141 

111 
81 
51 


43 
74 


Dedfna- 
tkm. 


+  3  46 


n 


23.92 
23.13 
22.41 
21.76 
21.19 

20.78 
20.39 
20.19 


20.13  — 
20.24   " 

81 


70 
72 
65 
57 
46 

34 
20 
6 


20.55 
21.05 
21.77 
22.68 
23.80 

26.09 
26.53 
28.09 
29.74 
31.42 

33.07 
34.66 
36.15 
37.47 
38.60 


50 

72 

01 

112 

129 

144 
156 
165 
168 
165 

150 
149 
132 
113 
90 


39.50 

40.15^ 

40.55   j^ 

40.69  — 

40.61     * 
32 


40.29 
39.81 
39.18 
38.43 
37.63 

36.79 
35.96 
35.13 


48 
63 
75 
80 
84 

84 
82 


2.690 
1.002 


21.74 
+0.066 


r'Bzidani. 
Mag.  4.2 


Right 
Aseenaion. 


h     m 
2    58 


s 
50.929 
50.807 
50.661 
50.494 
60.316 

50.131 
49.949 
49.780 
49.630 
49.509 


122 
146 
167 
170 

184 

182 
169 
150 
121 
85 


49.424 
49.380  — 
49.382     ^ 
49.431  *• 
49.528  *^ 

143 

49.671 


185 
223 
256 
279 

298 

308 
809 
804 
294 
276 


49.856 
50.079 
50.335 
50.614 

50.912 
51.220 
51.529 
51.833 
52.127 

52.403 
52.656 
52.884 
53.081 
53.246 

53.378 
53.476 
53.538 
53.564  — 
53.556  ® 

42 


53.514 
53.438 
53.332 


253 
228 
197 
165 
132 


98 
62 


76 
106 


Dedttuk 
tion. 


-23  56 


// 


33.88 
35.31 
36.41 
37.17 
37.66 

37.60 
37.26 
36.54 
35.48 
34.12 

32.43 
30.47 
28.28 
25.88 
23.34 

20.72 
18.06 
15.44 
12.92 
10.57 

8.47 
6.65 
5.20 
4.16 
3.54 

3.38 
3.68 
4.42 
5.57 
7.08 

8.88 
10.90 
13.07 
15.27 
17.44 

19.49 
21.35 
22.96 


143 

110 
76 
30 

4 

35 

71 
106 
136 
160 

196 
219 
240 
254 
262 

266 
262 
252 
235 
210 

182 

145 

104 

62 

16 

30 

74 

115 

151 

180 

202 
217 
220 
217 
205 

186 
161 


49.236 

1.094 


28.34 
-0.444 


+0.05 
+0.8 


+0.04 
+0.7 


+0.16 
+0.3 


-0.26 
+0.7 


+0.06 
1+0.3 


+0,1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
MeanTnne. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
Mar.    1.2 

11.2 
21.1 
31.1 

Apr.  10.1 
20.1 
30.0 

May  10.0 
20.0 

29.9 

June    8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    5.5 

15.5 

25.5 

Dec.    5.4 

15.4 
25.4 
35.3 


jSPenei. 
Var.  2.1-3.2 


Right 
AsoMfwIon. 


h    m 
3    2 

s 

56.031 
55.911 
55.754 
55.569 
55.364 

55.150 
54.940 
54.744 
54.576 
54.446 


lao 

157 
185 
305 
214 

210 
196 
108 
180 
82 


Mean  Place 
Sec  6,  Tan  8 


54.364 
54.336  — 
54.364  * 
54.455  •^ 
54.603^*® 

203 

54.806 

254 

287 
332 
359 
375 

385 

385 
378 
356 
344 

322 
293 
263 
230 
194 

59.582 

69.739  jjg 

69.856 

69.930 

69.961  — 
13 

69.948 

69.891  "^ 

69.790  ^®* 


66.060 
55.367 
55.689 
56.048 

56.423 
66.808 
67.193 
67.671 
57.936 

68.280 
68.602 
68.895 
59.158 
69.388 


Declina- 
tion. 


+40  38 


»f 


62.30 
62.82 


52 


23 

53.05  — 
62.98  ^ 
52.59  ^ 

60 


51.90 
50.96 
49.77 
48.42 
46.95 


45.43 
43.94 
42.53 
41.28 
40.22 

39.42 
38.87 
38.63  — 
38.67  * 
39.02  ^ 

63 

39.65 
40.54 


94 
119 
135 
147 
152 

149 
141 
125 
106 
80 

55 


41.66 
42.97 
44.45 


112 
131 
148 
162 


46.07 
47.77 
49.63 
61.32 
53.11 

64.87 
66.67 
68.18 
69.67 
61.02 

62.17 
63.11 
63.79 


170 
176 
179 
179 
176 

170 
161 
149 
135 
115 

94 
68 


63.513 
1.318 


40.41 
+0.869 


aAzietis. 
Mag.  4.5 


Right 
Aaosnslon. 


h    m 
3    6 


s 

61.730 
61.645 
61.530 
61.393 
61.238 

61.073 
60.909 
60.755 
60.621 
60.517 

60.450 
60.426 
60.448 
60.520 
60.639 

60.804 
61.012 
61.265 
61.628 
61.823 

62.135 
62.463 
62.772 
63.085 
63.387 

63.673 
63.939 
64.183 
64.400 
64.592 

64.754 
64.888 
64.989 
66.068 
66.093 

66.095 
66.060 
64.992 


85 
115 
137 
155 
165 

164 
154 
134 
104 
67 

24 

22 

72 

119 

165 

206 
243 
273 
295 
812 

318 
319 
813 
302 
286 

266 
244 
217 
192 
162 

134 

101 

69 

35 

2 

35 
68 


Declina- 
tion. 


+19  26 


ft 


36 
85 
44 

53 
59 

68 
06 
64 
69 
51 

38 
21 


22.91 

22.65 
22.30 
21.86 
21.33 

20.74 
20.11 
19.45 
18.81 
18.22 

17.71 

17.33 

17.12 

17.08  — 

17.25   ^^ 
87 

17.62 

18.21 

19.00 

19.95 

21.07 

22.30 
23.60 
24.94 
26.28 
27.68 

28.81 
29.92 
30.92 
31.79 
32.60 

33.08 
33.52 
33.84 
34.03 


59 

79 

95 

112 

123 

130 
134 
134 
130 
123 

111 

100 

87 

71 

58 

44 

82 
19 


34.13  — 
1 

34.12 

34.01 

33.80 


11 

21 


59.641 
1.060 


16.67 
+0.353 


ISSxldani. 
Mag.  4.0 


Right 
Ascension. 


h  m 
3  8 

8 

39.479 
39.349 
39.191 
39.013 
38.819 


130 
158 
178 
194 
201 


38.618 
38.419 
38.230 
38.063 
37.923 

37.820 
37.758 


199 
189 
167 
140 
103 

62 


37.744  — 
37.778  ** 
37.862  " 

132 

37.994 


38.171 
38.390 
38.643 
38.922 

39.223 
39.536 
39.855 
40.170 
40.476 

40.766 
41.034 
41.276 
41.488 
41.667 

41.812 

41.919 

41.988  3, 

42.019  — 

42.013     ® 
43 

41.970 


177 
219 
253 
279 
301 

313 
319 
315 
306 
290 

268 
242 
212 
179 
145 


107 
09 


41.890 
41.776 


80 
U4 


Declina- 
tion. 


-29  17 


ft 


87.83 
89.39 
90.69 
91.41 
91.81 

91.81 
91.39 
90.57 
89.37 
87.81 

86.94 
83.76 
81.36 
78.72 
75.96 

73.11 
70.26 
67.43 
64.76 
62.27 

60.06 
58.16 
66.67 
66.62 
55.05 

54.97 
56.37 
66.26 
57.58 
69.30 

61.33 
63.58 
65.99 
68.44 
70.85 

73.12 
75.17 
76.94 


150 

120 

82 

40 

0 

42 

82 

120 

150 

187 

218 
241 
203 
270 
285 

280 
282 
208 
248 
222 

189 
149 
105 
57 
_8 

40 

89 

132 

172 

208 

225 
241 
245 
241 

227 

205 
177 


37.749 
1.147 


80.91 
-0.561 


48  H.  Cephe|. 
Mag.  5.5 


Right 
Aaoengioin. 


h    m 
3    9 

s 
66.48 
65.87 
65.13 
64.30 
63.42 

62.62 
61.64 
60.83 
60.11 
59.54 

59.12 
58.88 
58.83 
58.97 
59.30 

69.81 
60.48 
61.30 
62.24 
63.27 

64.38 
65.53 
66.70 
67.87 
69.01 

70.11 
71.14 
72.09 
72.94 
73.66 

74.26 
74.72 
75.00 


01 
74 
83 
88 
90 

88 

81 
72 
57 
42 

24 

-_? 
14 

33 

51 

07 

82 

94 

103 

111 

115 
117 
117 
114 
110 

103 
95 
85 
72 
00 

40 
28 


76.13  — 
76.08     ^ 

21 

74.87 
74.49 
73.96 


88 
53 


DeoUna- 
tion. 


+77  26 


tt 


37.75 
39.64 
41.00 
41.81 


189 

130 

81 


23 

42.04  — 

88 


41.66 
40.70 
39.21 
37.25 
34.92 


32.29 
29.48 
26.60 
23.74 
21.01 

18.50 
16.28 
14.40 
12.94 
11.92 

11.37 


11.28  — 

11.67  ^ 

12.52  ^ 

13.81  *" 
171 

16.52 


90 

149 
190 
388 
308 

381 
388 

380 
373 
251 

322 
188 
140 
102 
55 


9 


17.60 
20.01 
22.73 
26.67 

28.80 
32.04 
35.31 
38.54 
41.62 

44.50 
47.07 
49.23 


206 
241 
272 
294 
813 

824 
827 
823 
808 
288 

257 
210 


59.384 
4.509 


20.41 
+4.489 


+0.08 
+0.3 


-0.04 
-hOJ 


+0.07 
+0.3 


-0.02 
+0.7 


+0.05 

\+o.a 


+0.1 


844  APFASENT  FLAOi»  Or  STABS,  in». 

FOR  THE  UTPEK  TBANSTT  AT 


APPARENT  PLACES  0¥  STABS,  1919, 


345 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wj 


MllfMtOIl 

MnTiDM. 


Jan.  0.4 
10.3 
20.3 
80.3 

Feb.    9.3 


Mar. 


19.2 
1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.1 
30.0 

May  10.0 
20.0 

30.0 

June    8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    6.5 

15.5 

25.5 

Dec.    5.4 

15.4 
25.4 
35.4 


e  Eridawl. 
Mag.  4.3 


Riglit 
AaoenskuL 


h     m 
3    16 


s 

43.338 
43.163 
42.956 
42.725 
42.477 

42.221 
41.968 
41.728 
41.510 
41.323 


176 

ao7 

281 
348 
2M 


268 
240 
218 
187 
146 

41.178  ^ 
41.080 
41.036  — 
41.047  " 
41.115  ^ 

126 


41.240 
41.418 
41.646 
41.918 
42.225 

42.560 
42.915 
43.280 
43.645 
44.003 

44.345 
44.663 
44.951 
45.205 
45.416 


178 
228 
272 
307 
336 

366 
306 
306 
868 

342 

818 
288 
264 
211 
160 


45.585^ 
45.707 
45.781  ^ 
45.806  — 
46.784  ^ 


46.716 
46.602 
45.448 


118 
164 


Dedinap 
tion. 


-43  22 


It 


63.70  „„ 
55.48^^ 
56.82  3^ 
57.67  3^ 
58.02  — 

16 

57.86 
67.19  ^ 
66.06^" 

54.49  ^^ 

52.50  ^^ 

60.17 
47.51 
44.60 
41.49 
38.26 

94  .vo 
31.73 
28.58 
25.63 
22.95 


266 
291 
811 
328 


826 
316 
206 
268 
230 


20.59 

104 

1««5  140 

17.19  ^ 

l«-25    30 

15.86  — 

18 


16.04 
16.78 
18.07 
19.86 
22.05 

24.61 
27.40 
30.34 
33.31 
36.20 

38.88 
41.30 
43.36 


74 
120 
170 
210 
2M 

270 
204 
207 
280 
208 

242 
206 


iHydxi. 
Mag.  6.5 


Ricfiit 

AflooDskm. 


h     m 
3    17 

8 

59.91 
58.98 
57.97 
66.90 
65^ 

64.70 
53.63 
62.62 
51.69 
60.86 

60.17 
49.61 
49.22 
48.98 
48.92  — 

12 

49.04 
49.32 
49.77 
50.36 
51.09 


08 

01 
07 
10 
10 

07 
01 
08 
88 
00 

60 
30 
24 


51.93 
52.85 
63.84 
54.86 
55.86 

66.84 
57.76 
68.66 
59.24 
59.77 


28 
46 

60 
73 
84 

02 

00 

101 

101 

08 

01 
81 
08 
68 
30 


60.13  ,, 
60.30  — 
60.29    ^ 


60.08 
69.69 

59.13 
58.41 
57.56 


21 
30 
60 

72 
86 


tlon. 


-77  40 

^'^^  110 
81.89    " 

82.36  — 

82.26  ^^ 

08 


81.58 
80.32 
78.58 
76.38 
73.75 

70.80 
67.68 
64.17 
60.61 
67.01 

68.48 
60.06 
46.87 
43.95 
41.41 


120 
174 
220 


206 


322 
341 
350 

360 
368 

342 
310 
202 
264 
210 


^»-^l  160 

^^•71 101 
36.70 

36.27  — 

36.43   ** 

80 


37.23 
38.65 
40.68 
43.03 
46.88 

49.04 
52.37 
66.78 
69.13 
62.28 

65.15 
67.61 
69.69 


142 
103 
246 
286 

816 

833 
341 
336 
316 
287 

240 

108 


aPeiaeL 
Mag.  1.9 


Right 
Aaoemsioii. 


h  m 
3  18 


8 

34.850 
34.712 
34.527 
34.306 
34.058 

33.795 
33.535 
33.289 
33.072 
32.898 

82.776 
32.716 
32.723 
32.798 
32.942 

33.151 
33.418 
33.739 
34.102 
34.500 

34.921 
35.356 
35.797 
36.234 
36.660 

37.066 
37.450 
37.805 
38.127 
38.412 


138 
186 
222 
247 
208 


200 
340 
217 
174 
122 

— 
7 

76 

144 

200 

267 
321 
803 
808 
421 

436 
441 
437 
426 
406 

384 
366 
323 
286 
246 

38.657  ^^ 

38.868  j^ 

39.012  ^^ 

39.116  ^ 

39.166  — 
6 


39.161 
39.102 
38.990 


60 

112 


DediDft. 
tJon. 


+49  34 


#/ 


39.05 
40.02 
40.65 


07 
03 


26 

40.90  — 

40.77   *' 
60 

40.27 

39.39  °" 


120 
146 
108 
181 

186 
184 
176 
168 
130 


38.19 
36.73 
35.05 

33.24 
31.38 
29.64 
27.79 
26.21 

24.85 

23.75 

22.95 

22.46 

16 

22.31  — 

17 

22.48 

22.97 

23.76 

24.84 

26.16 


110 
80 
40 


27.68 
29.40 
31.25 
33.23 
35.27 

37.36 
39.46 
41.52 
43.49 
45.34 

47.00 
48.45 
49.61 


40 

70 

106 

131 

163 

172 
186 
108 
204 
200 

210 
200 

107 
186 
100 


146 
116 


oTanzi. 
Mag.  3.8 


Right 
Aaonsioii. 


h  m 
3  20 


8 

29.131 
29.055 
28.951 
28.821 
28.672 

28.614 
28.353 
28.199 
28.061 
27.950 


70 
104 
130 
140 
168 

101 
164 
138 
111 

78 


27.872 
27.834  — 
27.839    * 
27.891  ^ 
27.989  •* 

141 

28.130 


28.314 
28.533 
28.784 
29.057 

29.346 
29.646 
29.949 
30.249 
30.540 

30.818 
31.077 
31.317 
31.533 
31.725 

31.890 
32.028 
32.134 
32.209 
32.263 

32.262 
32.237 
32.179 


184 
210 
261 
273 
280 

800 
303 
800 
201 
278 

250 
240 
216 
102 
165 


138 

106 

76 

44 

_0 

26 
68 


DedlDA- 
tlon. 


+  8  44 


It 


43.63 
42.99 
42.37 
41.78 
41.23 

40.73 
40.30 
39.95 
39.72 


04 

03 
50 
66 

50 

43 

36 
28 


12 

39.60  — 
3 


39.63 
39.84 
40.22 
40.78 
41.55 


42.50 
43.62 
44.87 
46.23 
47.66 

49.12 
50.57 
51.95 
53.23 
64.35 

65.31 

56.06 

56.60 

56.92 

57.03  — 
7 

66.96 

56.71 

56.32 

55.83 

55.26 


21 

38 
50 
77 

06 

112 
126 
130 
143 
140 

146 
138 
128 
112 
00 

76 
64 
82 


64.64 
54.00 
53.35 


26 
80 
40 
67 
02 

04 
06 


Mean  Place 
Sec  I,  Tan  6 


41.662 
1.376 


43.88 
-0.946 


66.939 
4.688 


66.65 
-4.680 


31.876 
1.642 


26.37 
+1.174 


27.116 
1.012 


40.90 
+0.154 


IV«,D»a 
Dfa,  I>i4 


+0.04 
+0.3 


+0.04 
+0.8 


-0.03 
+0.3 


+0.20 
+0.8 


+0.(A 

\+o.a 


-^,«> 

■v^.'^ 


346  APPAEBNT  PLACES  OF  BT 

FOK  THE  UFPEB  TBASait  AT 


APPARENT  PLACES  OF  STARS,  1919.  347 

FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 


S48  AFPAIUBKT  PLAGES  OF  STABS,  1919. 

FOR  THE  UPPER  'ntU»IT  AT 


APPARENT  PLACES  OE  STAES,  1919, 


349 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 


Mar. 


19.2 
1.2 
11.2 
21.2 
31.1 


7Hydii. 
liag.3.2 


Rigtat 
Aaoerafcm. 


Apr. 


10.1 
20.1 
30.1 
May  10.0 
20.0 

30.0 

June    8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 

Nov.    5.6 

15.5 

25.5 

Dec.    5.5 

15.4 
25.4 
35.4 


Mean  Place 
Sec  a,  Tan  5 


h     m 
3    48 

8 

31.63 
30.97 
30.23 
29.40 
28.54 

27.66 
26.78 
25.93 
25.14 
24.41 

23.77 
23.24 
22.84 
22.56 
22.42 

22.41 
22.56 
22.84 
23.24 
23.76 

24.39 
25.10 
25.87 
26.68 
27.50 

28.32 
29.10 
29.82 
30.44 
30.97 

31.37 
31.64 


06 
74 
83 
86 

88 

88 
85 
79 
73 
64 

63 
40 
28 
14 
1 

16 
28 
40 
62 
63 

71 
77 
81 
82 
82 

78 
72 
62 
63 
40 

27 


31.74  i? 
31.71    ' 


31.51 

31.18 
30.71 
30.12 


20 
33 

47 
60 


Dedfnft- 
tkm. 


-74  28 

/r 

87.58 

211 

89.69  ^„ 

^^•27  101 
92.28^3 

92.71  — 
15 

92.56 

91.85 

90.59 

88.84 

86.64 

84.04 
81.10 
77.91 
74.52 
71.00 

67.46 
63.97 
60.61 
57.48 
54.65 

52.22 
60.25 
48.80 
47.94 


5  PeraeL 
Mag.  2.9 


Right 
Aaoension. 


71 
126 
175 
220 
260 

204 
819 
839 
862 
354 

349 


813 
283 
243 


197 

146 

86 


26 

47.68  — 
38 

48.06 


49.06 
60.65 
52.79 
55.41 

58.42 
61.70 
65.13 
68.60 
71.97 

75.11 
77.94 
80.34 


100 
150 
214 
262 
801 

328 
343 
347 
337 
814 

283 
940 


28.590 

8.739 


74.95 
-3.602 


-0.02 
•fO.2 


+0.13 
+0.8 


h     m 
3    49 


8 

4.704 
4.637 
4.530 
4.389 
4.219 

4.031 
3.835 
3.643 
3.466 
3.317 

3.203 
3.133 


67 
107 
141 
170 
188 

196 
102 
177 
149 
114 

70 


20 
3.113  — 

3.146  ^ 


3.232 

3.370 
3.557 
3.788 
4.056 
4.354 

4.675 
5.011 
5.356 
6.702 
6.043 

6.375 
6.692 
6.990 
7.268 
7.520 

7.746 
7.941 
8.103 
8.228 
8.313 

8.357 
8.358  — 
8.314  ** 


86 

138 

187 
231 
268 
298 
321 

336 
345 
346 
341 
332 

317 
298 
278 
252 
226 

196 

162 

126 

85 

44 


Deellnft- 
tion. 


+31  38 


It 


45.66 
46.02 
46.21 


86 
19 


46.23  — 

46.06   " 
86 

45.70 

45.16 

44.45 

43.62 

42.70 


41.74 
40.78 
39.87 
39.07 
38.41 

37.92 

37.63   ^^ 

37.53  — 

37.65   *^ 
33 

61 


64 

71 
83 
92 
96 

96 
91 
80 
66 
49 

29 


37.98 

38.49 
39.18 
40.00 
40.94 
41.97 

43.05 
44.15 
45.27 
46.37 
47.44 

48.47 
49.45 
60.37 
51.23 
52.02 

52.70 
53.28 
53.74 


69 

82 

94 

103 

106 

110 
112 
110 
107 
103 

98 
92 
86 
79 
68 

68 
46 


9  H.  Camelop. 

Mag.  5.2 


Right 
Aaoenskm. 


2.169 
1.175 


38.89 
+0.616 


+0.07 
-hO.2 


-0.02 
+0.8 


h     m 
3    60 

8 

17.16 
16.98 
16.75 
16.45 
16.11 

15.75 
15.37 
15.01 
14.67 
14.39 

14.16 
14.02 
13.95 
13.97 
14.08 

14.28 
14.57 
14.92 
15.34 
15.81 

16.32 
16.86 
17.42 
17.99 
18.55 

19.11 
19.64 
20.13 
20.60 
21.02 

21.39 
21.70 
21.95 
22.14 
22.25 

22.28 
22.23 
22.11 


18 
23 
30 
34 
36 

38 
36 
34 
28 
23 

14 
7 

2 
11 
20 

29 
35 
42 
47 
51 

54 
56 
67 
56 
56 

63 
49 
47 
42 
37 

31 
26 
19 
11 
J 

6 

12 


Declina- 
tion. 


ePeraei. 
Mag.  3.0 


Right 
Ascension. 


+60  52 


tt 


34.50 
36.15 
37.42 
38.29 
38.70 

38.$4 
38.12 
37.17 
35.80 
34.09 

32.13 
29.97 
27.72 
2&46 
23.26 

21.22 
19.37 
17.79 
16.53 
15.58 


166 

127 

87 

41 

6 

62 

95 

137 

171 

196 

216 
225 
226 
220 
204 

186 

158 

126 

95 

58 


15.00   ^ 

14.78  — 

14.93   " 

15.42  ^ 

16.27   ^ 
116 

17.43 


18.87 
20.59 
22.52 
24.67 

26.96 
29.37 
31.84 
34.31 
36.73 

39.04 
41.14 
42.99 


144 
172 
193 
216 
229 

241 
247 
247 
242 
281 

210 
186 


h     m 
3    52 

8 

27.615 


27.539 
27.417 
27.256 
27.065 

26.852 
26.631 
26.415 
26.214 
26.044 


76 
122 
161 
191 
213 


221 
216 
201 
170 
131 


25.913 

25.830 
25.801  — 
25.831  ^ 
25.919  ^ 

146 

26.065 


13.126 
2.055 


22.62 
+1.795 


+0,10 
1+0.2 


-4^.^ 

-v^.^ 


26.264 
26.511 
26.800 
27.122 

27.470 
27.836 
28.212 
28.591 
28.967 

29.332 
29.681 
30.012 
30.320 
30.602 

30.853 
31.071 
31.251 
31.391 
31.486 

31.534 
31.532 
31.482 


199 

247 
289 
322 
348 

366 
376 
879 
376 
365 

349 
331 
808 
282 
251 

218 

180 

140 

95 

48 


2 

60 


Declina- 
tion. 


+39  46 


74 
52 
27 


53 

79 

99 

116 

126 

133 
131 
125 
113 
98 

76 
56 

31 


46.65 

46.29 

46.81 

47.08 

47.09-^ 
27 

46.82 

46.29 

45.50 

44.51 

43.35 

42.09 
40.76 
39.45 
38.20 
37.07 

36.09 

35.33 

34.77 

34.46 

34.40-^ 
17 

34.57 

34.97 

35.58 

36.38 

37.33 

38.42 
89.63 
40.92 
42.26 
43.64 

45.04 
46.44 
47.82 
49.16 
60.48 

61.59 
62.63 
63.60 


40 
61 
80 
95 
109 

121 
129 
134 
138 
140 

140 
138 
134 
127 
116 

104 
87 


24.826 
1.301 


87.36 
+0.833 


350 


APPARENT  PLACES  QfF  8TAE8,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
HMD  Tune. 


Jan.  0.4 
10.4 
20.3 
S0.3 

Feb.    9.3 


Mar. 


19.3 
1.2 
11.2 
21.2 
31.1 

Apr.  10.1 
20.1 
30.1 

May  10.0 
20.0 

30.0 

June    8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 

Nov.    6.5 

15.5 

25.5 

Dec.    5.5 

35.4 
25.4 
35.4 


Mean  Place 
Sec  «,  Tan  B 


Jy^a,  D««a 


{Penei. 

Mag.  4.0 


Right 
AflOsnsJon. 


h     m 
3    53 

■ 
44.967 


44.899 
44.788 
44.639 
44.462 

44.264 
44.057 
43.853 
43.664 
43.504 


08 


111 

149 
177 
198 

207 
204 
180 
180 
124 


43.380 

43.302 
43.274  — 
43.302  ^ 
43.386  " 

138 

43.524 

190 
234 
276 
306 
331 

349 
357 
360 
357 
346 


43.714 

43.948 
44.223 
44.529 

44.860 
45.209 
45.566 
45.926 
46.283 

46.629 
46.962  ^ 
47.277  ^^* 
47.570  ^ 


268 
240 


47.838 

48.078 
48.286 
48.460 
48.595 
48.690 

48.739 


48.742  — 
48.698  ^ 


206 

174 

136 

96 

49 


8 


Dedfnft- 
tkm. 


+35  83 

89.87 

40.43  „ 
87 
40.80 

40.96  — 

40.89     ^ 
30 

61 

73 

89 

102 

110 

118 

110 

102 

90 

78 

66 
32 


40.59 

40.08 
39.35 
38.46 
37.44 

36.34 
35.21 
34.11 
33.09 
32.19 

31.46 

30.91 

30.59 

30.48  — 

30.58   ^° 
33 

30.91 

31.42 

32.12 

32.97 

33.93 

34.99 
36.12 
37.30 
38.50 
39.70 

40.89 
42.05 
43.18 
44.27 
45.28 

46.20 
47.01 
47.66 


51 
70 
86 

96 
106 

113 
118 
120 
120 
119 

116 
113 
109 
101 
92 

81 
65 


42.305 

1.229 


32.63 
+0.715 


+0.08 


/V4  D^      UO.2 


-0.03 
+0.9 


Mag.  3.2 


Right 


h     m 
8    54 


8 

16.967 
16.895 
16.789 
16.655 
16.497 

16.323 
16.142 
15.963 
15.796 
15.649 

15.532 

15.450 

15.410  — 

15.413    ' 

15.462  ^ 
94 


15.556 
15.694 


72 
106 
134 
168 
174 

181 
179 
167 
147 
117 

82 


188 


15.872  "® 
212 

240 

265 


16.084 
16.324 

16.589 
16.869 
17.159 
17.452 
17.743 

18.027 
18.298 
18.552 
18.786 
18.997 


280 
290 
293 
291 
284 

271 
254 
234 
211 
186 


19.183 

19.339 
19.465 
19.559 
19.617 

19.638 
19.623 
19.570 


166 

126 
94 
68 
21 

16 
63 


DecUoft- 

tlOIL 


-13  43 


ft 


81.05 
82.57 
83.87 
84.91 
85.67 


162 
130 

104 
78 
48 


86.16 
86.33  — 
86.21   ^^ 
85.81  ^ 
85.11  ^ 

97 


84.14 
82.88 
81.39 
79.66 
77.75 

75.68 
73.51 
71.28 
69.06 
66.91 


126 
149 
178 
191 
207 

217 
223 
222 
216 
203 


64.88 
63.04 
61.46 
60.18 
59.24 


184 

168 

128 

94 

66 


58.69 
58.54  — 
58.79  ^ 
59.43  ** 
60.43  '~ 

132 

61.75 

168 

176 

188 

192 

190 


63.33 
65.09 
66.97 
68.89 

70.79 
72.59 
74.22 


180 
163 


14.987 
1.029 


77.23 
-0.244 


XTavzt 
Var.  3.»-4^ 


R«ht 


h     m 
8    66 

8 

13.656 
13.605 


87 


13.518 
13.399 
13.265 

13.093 
12.923 
12.754 
12.598 
12.461 

12.366  ^ 
12.288 
12.262  — 
12.281  " 
12.348  ^ 

113 

12.460 


119 

144 

163 

170 
169 
166 
187 
106 


12.616 
12.811 
13.039 
13.295 

13.572 
13.864 
14.165 
14.468 
14.768 

15.059 
15.339 
15.604 
15.849 
16.074 

16.274 
16.448 
16.595 
16.709 
16.790 

16.885 


16.841  — 
16.809  ^ 


166 
196 
228 
266 
277 

292 
801 
803 
800 
291 

280 
366 
246 
226 
200 

174 

147 

114 

81 

46 


11.446 

1.023 


tkm. 


+12  15 


$t 


46.81 
46.81 
46.80 
46.32 
44.84 

44.89 
43.98 
43.60 
43.29 
43.07 

42.95 

42.94  — 

43.08  " 
SI 

46 
66 


51 


45 


41 


81 


13 


taetten] 

Mj«.4.' 


Right 


43.39 
48.86 

44.50 
45.29 
46.22 
47.28 
48.43 

49.63 
50.84 
62.01 
53.12 
64.13 

65.01 
55.70 
56.23 
66.58 


79 

03 

106 

116 

120 

121 
117 
111 
101 
88 

69 
53 
86 


66.73  — 
1 

66.72 

66.57 

56.29 

55.92 

55.48 


55.00 
54.50 
63.99 


15 

28 
87 
44 

48 

60 
61 


44.79 
+0.217 


+0.06 
+0.2 


+0.01 
+0.9 


+0.07 
+0.2 


-0.01 
+0.9 


h     m 
8    57 

8 

29.76 
29.46  \ 
29.10  ' 
28.69 
28.25 

27.78 
27.82 
26.86 
26.43 
26.04 

25.70 
25.41 
25.20 
2SJ07 
25.02 

26.05 
25.16 
25.35 
25.61 
25.95 

26.34 
26.77 
27.24 
27.73 
28.22 

28.71 
29.19 
29.63 
30.01 
30.34 

30.63 
30.83 
30.96 
31.00 
80.95 

30.84 
30.65 
80.38 


41 

44 

47 

46 
46 
48 
10 
84 

89 
31 
13 
J 

8 

11 
19 
36 
84 
89 

43 

47 
49 
49 
49 

48 
44 

88 
83 
39 

30 
13 

4 

11 

19 
37 


27.461 
2.104 


5,' 
5: 
5i 
b\ 

b\ 
61 

5) 
& 

5J 

6! 

41 
44 

4: 
4< 

3( 
3: 

2! 
2i 
2: 

2: 
l\ 
V 
H 
11 

11 
1( 
1: 
1\ 
21 

2-c 
2^ 
31 
3-: 
3^ 

41 
44 
4; 


41 
-1 


+0.02 
+0.2 


+C 

+c 


APPARENT  PLACES  OP  STABS,  1919, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashiDffton 
Mean  Tune. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 


Mar. 


19.3 
1.2 
11.2 
21.2 
31.1 

Apr.  10.1 
20.1 
30.1 

May  10.0 
20.0 

30.0 

June    9.0 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 

Nov.    6.5 

15.5 

25.5 

Dec.    5.5 

15.4 
25.4 
85.4 


vTanri. 
Mag.  3.9 


Bight 
Asoraskm. 


h     m 
3    58 


8 

52.904 
52.854 
52.767 
52.650 
52.508 

52.347 
52.178 
52.011 
51.854 
51.717 

51.610 
51.538 


50 

87 

117 

142 

161 

189 
1«7 
157 
137 
107 

72 


90 
51.508  — 

51.522  ^* 
51.581  ^ 

105 

51.686 


148 
185 
220 
248 
260 


51.834 
52.019 
52.239 
52.487 

52.756 
53.040 
53.333 
53.628 
53.921 

54.207 
54.482 
54.740 
54.982 
55.201 

55.399 
55.570  ^^^ 


284 
293 
295 
293 
286 

275 
258 
242 
219 

198 


55.713 
55.825 
55.903 

55.947 
55.952  — 
55.920  ^ 


143 

112 

78 

44 


Bedlna- 
tkni. 


+  5  45 


ti 


56.16 
55.37 
54.65 
53.99 
53.42 

52.95 
52.58 
52.33 
52.19 
52.19 

52.35 
52.66 
53.15 
53.82 
54.66 

55.66 
56.83 
58.10 
59.46 
60.87 

62.29 
63.67 
64.97 
66.13 
67.13 

67.92 
68.49 
68.81 
68.90  — 
68.75  " 

85 

68.40 
67.87 
67.19 
66.41 
65.57 

64.71 
63.85 
63.02 


79 
72 
66 
57 
47 

87 
25 
14 
0 
10 

31 
49 
67 
84 
100 

117 
127 
136 
141 
142 

138 
130 
116 
100 
79 

57 
82 


53 
68 
78 
84 
86 

86 


ATauil. 
Mag.  4.5 


Right 
Aaoraslon. 


h     m 
3    59 

8 

56.599 
56.550 
56.462 
56.339 
56.189 

56.020 
55.841 
55.663 
55.498 
55.354 

55.242 
55.169 


49 
88 

23 
50 
69 

79 
78 
65 
.44 

12 

73 


55.507 
55.711 


65.140  — 
55.159  *® 
55.228  ^ 

118 

55.346 

161 
204 

65.950^ 
56.220^ 

291 

56.511 

56.819  ** 

57.135  *^* 

57.455  ^ 

57.770  '" 
308 

58.078 

58.374  ^ 

58.665^^ 

58.917  ^ 

59.158  ^^ 
216 

59.374 

59.665  ^^ 

59.724  ^* 

59.851  ^^ 

59.943  ^ 
53 

59.996 

60.008  — 

59.980  * 


Dedioa- 
tion. 


+21  51 


f; 


45.85 
45.80 
45.66 
45.45 
45.14 

44.77 
44.32 
43.81 
43.27 
42.72 

42.19 
41.72 
41.34 
41.09 
40.98 

41.02 
41.25 
41.64 
42.19 
42.88 

43.69 
44.59 
45.55 
46.53 
47.60 

48.42 
49.28 
50.06 
60.73 
61.80 

61.77 
62.15 
52.44 
52.64 
62.79 

62.88 
62.92 
62.89 


5 

14 
21 
81 
87 

45 
51 
64 
65 

58 

47 
38 
25 
11 

4 

28 
39 
55 

69 
81 

90 
96 
98 
97 
92 

86 
78 
67 
57 
47 

88 
29 
20 
15 
9 

^ 
8 


C  Penel* 
Mag.  4.0 


Bight 


h    m 
4    2 

8 

49.704 


49.619 
49.482 
49.298 
49.076 

48.830 
48.570 
48.315 
48.077 
47.870 


85 
137 
184 
222 
246 


200 

255 

288 

207 

164 

47.706  ,,, 

47.595  ^ 

47.545  — 

47.659  " 

47.640  ®^ 
146 

47.786 

47.990 

48.251 

48.561 

48.910 

49.291 
49.695 
50.112 
50.636 
50.968 

51.371 
61.770 
62.151 
62.507 
62.836 

63.129 
63.387 
63.601 
63.769 
63.885 

63.947 
68.949  — 
63.896  ** 


205 
261 
810 
849 
881 

404 
417 
424 
422 
413 

899 
881 
856 
828 
29i 


214 

168 

116 

62 


DeoUna- 
tion. 


+47  29 


tt 


59.71 
60.85 
61.74 
62.32 
62.67 

62.48 
62.06 
61.30 
60.25 
68.96 

57.48 
55.87 
64.21 
62.68 
61.02 

49.59 
48.35 
47.32 
46.55 
46.05 

45.82 
45.86 
46.17 
46.72 
47.61 

48.50 
49.68 
61.01 
52.48 
64.06 

65.73 
67.46 
69.20 
60.94 
62.64 

64.24 
66.72 
67.01 


114 
80 
58 

_25 

9 

42 

78 

105 

129 

148 

161 
166 
163 
156 
148 

124 
106 
77 
501 

-? 

4 
81 
66 

79 
09 

118 
188 
147 
168 
167 

172 

175 
174 
170 
160 

148 
129 


pTauri. 
Mag.  5.6 


Right 
Aao&DBkOL 


h    m 
4    6 


8 

56.161 
66.114 
66.025 
65.900 
65.745 

65.671 
65.385 
65.198 
65.023 
54.870 

64.749 
64.668 


47 

89 
125 
155 
174 

186 
187 
175 
158 
121i 

81 


85 

64.633  — 
64.647  " 
64.712  •* 

116 

64.827 

162 
205 
243 
278 
297 

814 
825 
828 
836 

820 

806 

294 
276 
258 
230 


54.989 
55.194 
55.437 
65.710 

66.007 
66.321 
66.646 
66.975 
67.301 

67.621 
67.929 
68.223 
68.499 
68.762 

68.982 
69.184 
69.356 
69.495 
69.696 


202 
172 
130 
100 
61 

69.656 
69.674  — 
69.649  ^ 


DecUzia- 
tion. 


+26  16 


ft 

18.67 
18.82 
18.87 
18.81 
18.62 

18.31 
17.88 
17.35 
16.74 
16.07 

15.38 
14.71 
14.10 
13.59 
13.21 

12.99 
12.93 
13.04 
13.33 
13.78 

14.37 
15.10 
15.91 
16.78 
17.68 

18.59 
19.48 
20.33 
21.12 
21.83 

22.49 
23.08 
23.61 
24.08 
24.49 

24.84 
25.13 
25.32 


15 

6 
19 
81 

43 
53 
61 
67 
69 

67 
61 
51 
38 
22 

_6 

11 
29 
45 
59 

73 
81 
87 
90 
91 

89 
85 

79 
71 
66 

59 
53 
47 
41 
35 

29 
19 


Mean  Place 
Sec  a,  Tan  6 


60.761 
1.005 


65.78 
+0.101 


64.226 
1.078 


41.91 
+0.401 


46.541 
1.480 


60.96 
+1.091 


68.677 
1.116 


14.15 
+0.494 


D^,  D«*8 


+0.06 
+0.2 


0.00 
+0.9 


+0.07 
^.2 


-0.01 
+0.9 


+0.09 
+OJSt 


\^!^ 
^.1. 


852 


APPABENT  PLA.OBB  OJ  BTAJtS,  m». 


FOB  THE  UPPBB  TBAN8IT  AT  WASHIiraTON. 


W( 


'Mhlnrtaii 


Jaa.  0.4 
10.4 
20.8 
S0.8 

Feb.    0.8 

19.3 
liar.    1.2 

11.2 
21.2 

31.2 

• 

Apr.  10.1 
20.1 
80.1 

May  10.0 
20.0 

30.0 

June    9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 

Nov.    6.6 

15.5 

25.5 

Dec.    5.5 

15.4 
25.4 
35.4 


o^XddaaL 
Hag.  4.1 


Sight 


h    m 
4    7 

• 
56.711 
56.656 
56.567 


» 


56.445 
56.299 

56.133 
55.958 
55.782 
55.617 
55.469 

55.348 
55.262 
55.215 
55.212  — 
55.254  ^ 


123 

146 

160 

175 
178 
166 
148 
121 


47 


180 
160 
904 
283 
267 

373 
385 

300 


55.840 
55.470 
55.639 
55.843 
56.075 

56.332 
56.605 
56.890 
57.180 
57.469 

57.752 
58.025 
58.283 
58.525 
58.747 

58.944 
59.115 
59.259 
59.369 
59.447 

59.488 
59.492  — 
59.458  •* 


283 


278 
268 

943 


107 


171 
144 

110 
78 
41 


DMUnft- 
tlni. 


-72 


186 

116 

97 

76 


ft 

54.89 
56.24 
57.40 
58.37 
59.12 

68 

59.65  ^ 
59.94 
60.01  — 

59.82  " 

59.39  ** 
67 

58.72 

57.83  "" 


56.69 
55.35 
53.83 

52.13 
50.81 
48.41 
46.48 
44.56 

42.73 
41.04 
39.53 
38.27 
37.28 


114 
184 
162 
170 

183 
190 
198 
193 
188 


pTwuL 
Mag.  4.8 


BlBbt 


169 

151 

126 

99 

66 

36.63  gj 
36.82  — 
36.36    * 


86.75 
37.47 

38.47 
39.72 
41.14 
42.69 
44.30 

45.90 
47.44 
48.87 


72 
100 

125 
142 
166 

161 
160 


154 
148 


h     in 
4    11 

8 

10.275 
10.286 


10.157 

10.045 

9.906 

9.747 
9.577 
9.406 
9.244 
9.100 


40 
78 


112 


169 


170 

in 

163 
144 

U5 

8.965  ^ 
8.904  ^ 
8.864  — 
8.868  ^ 
8.918  ^ 

96. 

9.014 
9.152 
9.330 
9.544 
9.785 


178 
314 
341 


10.051 

10.333 
10.625 
10.922 
11.218 

11.509 
11.789 
12.057 
12.307 
12.538 

12.747 
12.932 
13.089 
13.215 
13.308 


383 

393 
397 


391 


380 


360 
281 
209 


185 

157 

126 

98 

57 

13.366 

13.883  — 
13.362  " 


+  841 


rt 


64 
67 


87 
80 
19 


96.25 
25.67 
24.93 
UM 
23.84 

23.88 

23.01 

22.71 

22.52 

22.42  — 
8 

f2M 

22.62 

22.03 

23.41 

24.06 

24.86 
25.80 
26.87 
28.05 
29.29 

30.56 
31.81 
32.99 
34.08 
35.04 

85.81 
86.40 
36.77 


17 
81 
48 
66 

70 

96 
107 
118 
121 
127 

125 

118 

100 

96 

77 

59 
37 


BtaBtagU. 
Mag.  3.3 


Sight 


15 

36.92  — 
36.87    * 

26 

36.62 
36.21 
35.67 
35.03 
34.32 

33.60 
32.87 
32.18 


41 

54 

64 

71 
72 

73 
69 


4     11 

• 

21.115 
20.977 
20.796 
20.579 
20J84 


281 
817 


275 
874 


164 
117 


20.067 
19.792 
19.518 
19.257 
19.019 

18.814 

18.660 

18J»3 

18.468  "! 

18.459  — 
48 

18.607 
18.610 
18.765 
18.968 
19.214 

19.495 
19.806 
20.138 
20.481 
20.830 


155 
208 
246 
281 


811 


29 


tf 


sa 

849 
846 


21.175 
21.510 
21.826  ^^ 
22.117  *^ 
22.378  ^ 

234 

22.602,33 

22.785  ^ 

22.923  .. 

23.014 

23.055  — 
11 


23.044 
22.983 
22.873 


61 
HO 


4AM 
49J4^ 

68,72"' 
62 

64^    . 

54,20-^ 

63.77  ^ 

62.81  "^ 

61.42 

40.60 
47.40 
44.88 
42.10 
89.11 

86.96 
82.79 
29.62 
26.65 
23.66 


819 

817 
807 


aftetten 
Mi8g.3. 


Sight 


21.04 
18.77 
16.91 
15.64 
14.71 

14.43 
14.74 
15.63 
17.08 
19.03 

21.41 
24.15 
27.13 
30.24 
33.38 

36.42 
39.28 
41.84 


227 
186 
187 


81 


145 
196 


274 


8U 
814 

804 


h     m 
4    13 

a5i» 
24.78  ^ 
24.43  ^ 


23.53 

83ANS 
22JM 
22X»7 
21.61 
2L18 

20  A 
20.49 
20J4 
20.06 
19.97 

19.97 
20.06 
20.21 
20.45 
20.76 

21.13 
21.66 
22.02 
22.62 
23.03 

23JM 
24.03 
24JS0 
24.93 
25.30 

25.62 
25.85 
26.01 
26.09 
26.07 

26.98 
25  JO 
25.54 


40 

48 


18 

9 
0 

8 

16 
24 
81 
87 

« 

46 
80 
61 

a 

« 
47 
48 

87 
82 

28 

16 

8 

2 
9 

18 


4 
4 
& 
5 
5 

6 
6 
6 
6 
4 

4 
4 
4 
S 


i 


Mean  Place 
Sec6,Tan6 


54.644 
1.008 


52.24 
-0.124 


8.056 
1.012 


25.69 
+0.153 


19.047 
1.356 


37.85 
-0.916 


22.602 
2.179 


+0.06 


2W/  XU      1^-0.2 


0.00 
+0.9 


+0.06 
+0.2 


0.00 
+0.9 


+0.04 
1+0.2 


+0.03 
+0.9 


+0.02 
+0.2 


H 


i 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
HieanTime. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 

19.3 
Mar.  1.2 
11.2 
21.2 
31.2 

Apr.  10.1 
20.1 
30.1 

Kay  10.0 
20.0 

30.0 

June    9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 

Nov.    5.6 

15.5 

25.5 

Dec.    5.5 

15.4 
25.4 
35.4 


7Taiiii. 
Mag.  3.9 


Right 
Aaowwion. 


h     m 
4     15 


8 

13.227 
13.189 
13.113 
13.002 
12.863 

12.701 
12.528 
12.353 
12.188 
12.038 

11.920 
11.836 


38 

76 

111 

139 

102 

173 
175 
105 
150 
118 

84 


42 
11.794  — 

11.797     ^ 


Mean  Place 
Sec  5,  Tan  6 


Df  a,  Di«a 

IM,  D«»a 


11.847 

11.944 
12.085 
12.268 
12.487 
12.734 


50 
97 

141 
183 
219 
247 
272 


DecUna- 
tion. 


13.006 

13.295  ^ 

13.594  ^ 

13.901  *^^ 

14.205  ^ 
299 

14.504 


14.795 
15.072 
15.333 
15.576 

15.796 
15.992 
16.159 
16.296 
16.398 


291 
277 
261 
243 
220 


196 
167 
137 
102 
05 


16.463  25 
16.488  — 
16.472   *^ 


+15  25 


n 


60.73 
60.37 
59.99 
59.62 
59.24 

58.86 
58.48 
58.11 
57.76 
57.45 

57.22 
57.07 
57.03  — 
57.12  * 
57.37  ^ 


36 
38 
37 
88 
38 

38 
37 
35 
31 
23 

15 


57.76 
58.30 
58.99 
59.80 
60.71 

61.69 
62.71 
63.72 
64.70 
65.61 

66.41 
67.07 
67.59 
67.96 
68.17 

68.24 
68.19 
68.04 
67.79 
67.50 

67.17 
66.82 
66.46 


54 

00 
81 
91 
98 

102 

101 

98 

91 

80 

00 
52 
37 
21 

_7 

5 
15 
25 
29 
33 

35 
36 


^Tanxl. 
Mag.  3.9 


Right 


h     m 
4    18 

s 

18.038 
18.003 


17.928 
17.817 
17.677 

17.614 
17.339 
17.161 
16.992 
16.842 


35 
75 


111 
140 
103 


175 
178 
100 
150 
122 
16.720 

16.633  ^ 

16.589  — 

16.590  ^ 

16.638  ^ 
90 


10.901 
1.037 


58.98 
+0.276 


+0.07 
+0.2 


-0.01 
+0.9 


16.734 
16.874 
17.055 
17.273 
17.522 

17.795 
18.085 
18.387 
18.695 
19.003 

19.305 
19.599 
19.881 
20.148 
20.395 

20.622 
20.822 
20.995 
21.138 
21.244 


140 
181 
218 
249 
273 


290 
302 
308 
308 
302 

294 
282 
207 
247 
227 


200 
173 
143 
100 
00 


21.313 

21.342  — 
21.329   ^^ 


DedlD»- 
tkm. 


+17  21 


ti 


27 
20 
SO 
34 
85 

88 
89 
38 
30 
31 

23 

14 


14.85 
14.58 
14.29 
13.99 
13.65 

13.30 
12.92 
12.53 
12.15 
11.79 

11.48 
11.25 
11.11 
11.10  — 
11.21   ^^ 

28 

11.49 
11.91 
12.48 
13.18 
13.98 

14.87 
15.81 
16.75 
17.68 
18.56 

19.34 
20.01 
20.56 
20.98 
21.25 


u^Sxidani. 
Mag.  4.1 


B^t 
AsoBiirioii. 


42 
57 
70 
80 
89 

94 
94 
OS 
88 
78 

07 
55 

42 

27 
10 


21.41 
21.45  — 
21.40 
21.27 
21.09 


4 

5 
13 
18 
21 


20.88 
20.65 
20.39 


23 

20 


h     m 
4    20 

8 

61.707 


99 
137 
175 
204 
224 


15.670 

1.048 


12.87 
+0.313 


+0.07 
-hO.2 


-0.01 
+0.9 


61.608 
61.471 
61.296 
61.092 

60.868 
60.631 
60.394 
60.165 
59.956 

59.775 
59.631 
59.529 
59.475 


59.471  — 

49 


237 
237 
229 
209 
181 

144 

102 

54 


59.520 
59.617 
59.762 
59.950 
60.177 

60.436 
60.721 
61.025  ^ 


97 
145 
188 
227 
250 


285 


61.341 
61.661 


310 
320 
318 

61.979 
62.288**^ 
62.584^ 
62.859 


63.109 

63.329 
63.516 
63.664 
63.772 
63.836 

63.856 
63.829 
63.756 


275 
250 
220 


187 

148 

108 

04 

20 


27 
73 


Dedfauh 
tkm. 


-34  11 


/» 


83.42 
85.70 
87.62 
89.14 
90.23 


228 

192 

152 

100 

05 


188 
220 
248 


90.88 

91.07  — 
90.80  ^ 
90.10  ^ 
88.97  "^ 

152 


87.45 
85.57 
83.37 
80.89 
78.20 

75.36 
72.42 
69.46 
66.56 
63.80 

61.26 
59.02 
57.13 
55.68 
64.72 

54.28 
54.38 
55.03 
56.21 
57.87 

59.96 
62.39 
65.09 
67.94 
70.84 

73.69 
76.39 

78.84 


284 


294 
290 
290 
270 
254 


224 

180 

145 

90 

44 

10 

05 

118 

100 

209 

243 
270 
285 
290 
285 

270 
245 


59.644 
1.209 


75.70 
-0.680 


+0.04 
1+0.2 


^MeiuMO. 
Mag.  5.6 


Right 

AftMDSiOD. 


h     m 
4    23 


8 

29.63 
28.63 
27.45 
26.14 
24.73 

23.27 
21.78 
20.31 
18.90 
17.57 

16.38 
15.32 
14.43 
13.75 
13.27 

13.01 
12.97  — 
13.16  " 


100 
118 
131 
141 
140 


149 
147 
141 
133 
119 

100 
89 
08 
48 
20 


13.57 
14.17 

14.97 
15.93 
17.03 
18.23 
19.50 

20.79 
22.05 
23.26 
24.35 
25.31 

26.07 
26.64 
26.96 
27.05 
26.86 

26.44 
25.78 
24.91 


41 
00 
80 

90 
110 
120 
127 
129 

120 

121 

100 

90 

70 

57 
32 

9 

19 
42 

00 
87 


DeoUna- 
ttan. 


-80  23 


/# 


88.78 
91.24 
93.23 
94.70 
95.50 

95.94 
95.78 
94.98 
93.71 
91.96 

89.79 
87.23 
84.39 
81.26 
77.98 

74.59 
71.17 
67.84 
64.64 
61.67 

59.04 
56.82 
55.07 
53.85^" 


340 

199 

147 

80 

35 

21 

75 

127 

175 

217 

250 
284 
313 
328 
339 

342 
333 
320 
297 
283 

222 
175 


53.21 

53.21 
53.83 
55.05 
56.86 
59.19 

61.96 
65.10 
68.45 
71.91 
75.38 

78.67 
81.74 
84.43 


04 

0 

02 
122 
181 
233 
277 

314 
335 
340 
847 
329 

307 


24.703 
5.999 


77.28 
-5.915 


5»34*»— iPiP 23 


APPARENT  PLACES  OE  STAItS,  ^1919.  355 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPABENT  PLACES  OF  STABS,  1919.  367 

POE  THB  UPPBR  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlnstoii 
UmaTaut, 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
Mar.  1.3 
11.2 
21.2 
31.2 

Apr.  10.2 
20.1 
30.1 

May  10.1 
20.0 

30.0 

June    9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.    5.6 

15.6 

25.5 

Dec.    5.5 

15.5 
25.4 
85.4 


cAvzlgs. 
Var.  3.0-4.5 


Right 
ABOtnsloii. 


h     m 
4    66 

8 

12.435 
12.421 


12.348 
12.221 
12.048 

11.837 
11.602 
11.356 
11.112 
10.886 


14 

7S 


137 
ITS 

ni 

235 

Ui 
226 
106 


10.691 

10.536  ,^ 

10.432 

10.384  — 

10.395   " 
71 


10.466 
10.596 
10.783 
11.018 
11.297 

11.614 
11.961 
12.329 
12.713 
13.106 

13.502 
13.896 
14.281 
14.654 
15.008 

15.341 
15.646 
15.917 
16.148 
16.332 

16.465 
16.543 
16.561 


lao 

187 
235 
270 
817 

347 
308 
384 
393 
306 

894 
385 
378 
854 

333 

306 
271 
231 
184 
188 

78 
18 


DecUmk 
tkm. 


+43  42 


tt 


20.69 
21.84 
22.86 
23.68 
24.27 


115 

102 

82 

60 

82 

24.59 
24.64  — 
24.39 
23.87 
23.08 


5 

25 

52 

70 

100 


22.08 
20.91 
19.62 
18.26 
16.90 

15.58 
14.35 
13.25 
12.31 
11.55 

10.97 
10.60 

10.43  — 

10.44  * 


117 

120 
130 
130 
182 


128 

110 
04 
76 
58 

37 


/^Camelop. 
1^.4.2 


BiKht 


10.64 

11.00 
11.52 
12.19 
12.98 
13.89 

14.91 
16.03 
17.24 
18.51 
19.82 

21.14 
22.44 
23.66 


20 
36 

52 
67 
79 
91 
103 

112 
131 
127 
131 
183 

130 
122 


h     m 
4    66 

8 

16.72 
16.67 
16.53 
16.82 
16.04 


16.70 
16.84 
14.96 
14.69 
14.24 

13.95 
13.70 
13.63 
13.43 
13.42 

13.61 
13.67 
13.90 
14.21 
14.69 

16.02 
15.50 
16.01 
16.66 
17.10 

17.66 
18.22 
18.76 
19.29 
19.79 

20.26 
20.69 
21.06 
21.37 
21.61 

21.78 
21.85 
21.84 


5 
14 
21 
28 
84 


86 
88 

87 
85 
20 

25 

17 

10 

1 

0 

16 
28 
81 
38 
48 

48 
51 
54 
55 
56 

56 

54 

58 
50 
47 

48 
87 
81 
24 
17 

7 
1 


tlOIL 


+60  19 


tt 


37.60 
39.49 
41.24 
42.69 
43.79 


100 
175 
145 
110 


f  Aillii». 


Bight 


44.48  ^ 

44.73  — 

44.63  * 

43.91  ^ 

42.87  ^^ 
188 

41.49 


39.80 
37.89 
36.81 
33.66 

31.61 
29.44 
27.47 
25.69 
24.14 

22.85 
21.83 
21.12 
20.71 
20.62  — 

22 

20.84 


160 
101 
206 

215 
215 

207 
107 
178 
155 
120 

102 
71 
41 


21.35 

22.16 
23.25 
24.60 

26.18 
27.97 
29.95 
32.07 
34.27 

36.51 
38.72 
40.80 


51 

81 
109 
135 
158 


170 
198 
212 
230 
224 

321 
208 


h   B 

4  66 

8 

61.878 
51.867 
61.801 


11 


61.688 
61.619 

61.320 
61.097 
60.863 
50.631 
60.416 


118 
164 
100 


284 


215 
187 


60.229 

147 

60.082  *  ' 

100 

49.982": 

49.937  — 

49.949  " 


60.018 
50.144 
50.323 
50.550 


120 
170 
227 
270 


50.820 

806 

51.125 

51.458  "• 

61.814  "• 

62.183  ** 


52.661 

6^.941 
53.318 
53.688 
54.046 
54.387 

54.707 
55.000 
55.261 
55.484 
55.664 

55.795 
55.872 
55.893 


878 
880 

877 
870 
858 
841 
820 

203 
261 
223 
180 
181 

77 
21 


tkm. 


+40  67 


tr 


96M 
86.49 

88.09 
88.60 


101 
80 
71 

a 


38.86  , 
38.88  — 
38.63  *" 
88.14 
87.41 


40 
78 
02 


107 
118 
122 
122 
117 


108 
06 
80 
68 
45 

26 


36.49 
85.42 
34.24 
33.02 
31.80 

30.63 
29.65 
28.59 
27.79 
27.16 

26.71 
26.45 
26.36  — 
26.46    • 
26.69 

27.07 
27.68 
28.21 
28.95 
29.77 

30.68 
31.66 
32.71 
33.83 
34.97 

36.12 
37.26 
38.34 


24 
88 

51 
68 
74 
82 
01 

08 
105 
112 
114 
115 

114 
108 


iTauit 
lUg.4.7 


Bight 


h     m 
4    68 

8 

17.786 
17.784 
17.687 
17im 
17.471 


1 
47 


17JI14 
17.188 
16.961 
16.766 
16.694 

16.444 
16.826 
16.247 
16.212 
16.224 

16.284 
16.390 
16.539 
16.727 
16.961 

17.203 
17.478 
17.771 
18.076 
18.386 

18.699 
19.009 
19.312 
19.606 
19.886 

20.149 
20.392 
20.609 
20.796 
20.948 

21.061 
21.130 
21.155 


1S7 
187 

178 
187 
186 
173 
150 

118 
70 

— 

12 

60 

106 
140 
188 
224 
252 

276 
203 
806 

810 
818 

810 
803 
204 
280 
268 

243 
217 
187 
152 
118 

69 
25 


Dee 
tic 


+2 


tt 


su 

81.1 
31.( 

80.( 
30.( 
dOA 
30.] 
29.7 

29A 
29.( 
28.7 
28.f 
28.S 

2SJi 
28.! 
2S.I 
28.{ 
29.S 

29.( 
30.2 
30.{ 
31.J 
31.1 

32.^ 
32.C 

33.5 
33.? 
33.7 

33.? 
33.< 
33.1 
33.J 
33.{ 

33.': 
33.': 
33.( 


Mean  Place 
Sec  Sy  Tan  5 


9.224 
1.383 


17.12 
+0.966 


12.329 
2.020 


32.10 
+1.765 


48.782 
1.324 


32.32 
+0.868 


15.176 
1.075 


31.( 
+0.J 


2V^/  -l^A'A 


+0.09 


/w,  n^    1+0.1 


-0.02 
+1.0 


+0.11 
+0.1 


-0.03 
+1.0 


+0.08 
i+Q.l 


-0.02 
+1.0 


+0.07 
+0.1 


-0.( 
+1.( 


APPAEENT  PLACES  OP  STAE8,  1919.  369 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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AFPASENT  PLACES  OP  STASS^UOflL 


FOR  THB  UPPER  TRANSIT  AT 


■HinnoD 


Jan.  0.4 
10.4 
20.4 
80.4 

Fab.    9.8 

19.3 
liar.    1.3 

11.2 
21.2 
81.2 

Apr.  10.2 
20.1 
80.1 

l£ay  10.1 
20.1 

30.0 

June    9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept  6.8 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.    5.6 

15.6 

25.5 

Dec.    5.5 

15.5 
25.5 
35.4 


Mag.  4.8 


Bigbi 


h  m 
6    7 

55.975  . 
65.960  — 
55.927  " 


m 

140 


ais 


55.824 
55.675 

55.480 

55.2n 

55.052 

54.827 

54.617  ^ 
187 

54.430 

54.281  j^ 

54.176  r: 

54.122  — 

54.123  ^ 

66 

54.178 
54.288 
54.449 
54.658 
54.909 

55.194 
55.508 
55.845 
56.198 
56.560 

56.927 
57.293 
57.654 
58.004 
58.340 

58.659 
58.953 
59.218 
59.447 
59.636 

59.777 
59.866 
59.901 


110 
161 
aoo 

261 
286 

314 
337 
363 
362 

307 

366 

361 
350 
336 
319 

2M 
265 
229 
180 
141 


80 
86 


tioo. 


+38  23 

25.81 

26.20  • 

27.00  " 

27.66  • 

28.15  ^ 

90 

28.44  . 
28J^1  — 
28.84  " 
27.95  • 
27JJ5  " 

70 

26.56  ^ 
25.64  ~ 
24.62 
23.55 
22.47 

21.44 
20.47 
19.62 
18.90 
18.33 

17.91 

17.66   ,, 

17.55  — 

17.58    ' 
16 

20 

30 
47 
66 

64 
71 

78 
84 
00 
04 
07 

08 
04 


lot 

107 
lOB 
100 


07 
86 
72 
67 
42 

26 


17.74 

18.03 
18.42 
18.89 
19.45 
20.09 

20.80 
21.58 
22.42 
23.32 
24.26 

25.23 
26.21 
27.15 


19R.0aBUlfli. 
11^.5.2 


Stll* 


h   m 
5    9 

■ 
2L15 
20.02 
20.48 
19.83 


IBM 
IIM 
15.97 
14.91 
18.90 

12.99 
12.22 
11.63 
11.21 
11.02 

11.02 
11.25 
11.67 
12^ 
13.10 

14.05 
15.14 
16.34 
17.63 
18.97 

20.36 
21.76 
23.13 
24.48 
25.75 

26.94 
28.00 
28.93 
29.68 
30.24 


101 
106 

101 

im 
•I 


n 


10 
0 

33 
43 

63 
80 

06 

100 
130 
120 
134 
130 

140 
137 
136 
127 
110 

106 
03 
75 
56 

36 


30.60 
30.72  — 
30.62  ^^ 


•       r 

-1-79    8 


»f 


170 


SIO 

171 


88.72 
86.51 
89XM 
41.20 
42.98 

44.15 
MM 
44.89  — 
44.80  "^ 


4&M 

41.80 
39.82 
87.49 
84.89 
S2.U 

29.24 
26.38 
23.60 
21.00 
18.61 

16.52 
14.76 
13.35 
12.35 
11.77 

11.61 
11.87 
12.56 
13.67 
15.18 

17.05 
19.27 
21.79 
24.54 
27.47 

30.48 
33.50 
36.41 


104 
111 


287 


278 
100 
230 
200 


176 

141 

100 

66 

16 

26 

60 

111 

161 

187 

223 

263 
276 
203 
301 

302 
201 


llig.8J 


B«l* 


111 


h   fl 

5    ( 

I 
19.757 
19.780 
19.078 
19.577 
19.441 

19.275 
19.091 
18.895 
18.899 
18.518 

18.846 

18.20$ 

18.101 

18.085  ^ 

18.012  — 
a 

18.033  ^^ 
18.097  " 


m 


18.204 
18.351 
18.582 

18.744 
18.982 
19.240 
19.513 
19.795 

20.063 
20.370 
20.653 
20.927 
21.187 

21.431 
21.653 
21.849 
22.015 
22.146 

22.239 
22.289 
22.296 


107 
147 

181 
HI 


•     t 


158 
278 


387 


374 
300 
IM 


106 

166 

181 

03 


60 


-16  17 

M 


W-71 

nM 

m 

nm  ^ 

7iM  " 
75  Jf^ 
75JiS    ' 

74^  " 

li 

74J95 
19J06  "" 
7L78 
70 J5 
6BJ0 

66J5e 

64.46 
62.27 
60.05 
57.85 

55.75 
58.79 
52.07 
50.62 
4»M 

48.79  ^ 

48.49  — 

48.68  " 

49.20  " 

50.20*^ 
117 

51.57 


116 


ao 

319 


210 


116 
171 
146 
Ul 
71 


» 


CUM.) 


h    m 
6    10 


4Mm 


3« 

UK 


f0;7M 


Vff 


msn 

8tJS]S 


71 
Ul 


U6 


58.28 
55.24 
57.41 
59.67 

61.95 
64.18 
66.29 


171 
106 

m 


m 


89.828 
89;81Kr 

mJSM 

89.658 
89.842 


40.065 

40.282*' 

40JM9 

4»M9 

4L006 


41.882 

41.665 

41.946 

42.210** 

42.475  *• 
Mi 

42.719 
42.948^ 
48.142  "• 
48312™ 
48.460 


480161 
48.611  • 
48.688  *' 


-8  17 


45.17 
46.61 

47  A 


m 


11 


48.78 
48J94 
48j08 
46J9 

43.94 
42J4 
40.44 
88.M 
86.78 

84.98 
83.21 
8L75 
80.47 
29.45 


28.79- 
28.47  - 
28.59  ' 


80.78 
82.17 
88.78 
85.54 
87  J9; 

89  J7 
41.10 
42.8S 


12 


m 


Mean  Place 
Sec  6,  Tan  6 


52.945 
1.276 


23.39 
+0.792 


10.862 
5.308 


28.38 
+5.213 


17.549 
1.042 


61.71 
-0.292 


88.668 
1.011 


89JI7 


+0.08 
+0.1 


-0.01 
+li) 


+0.20 
+0.1 


-0.08 
+1.0 


+0.05 
+0.1 


OM 
+1.0 


+M6 
44I.L 


tw 
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FOR  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


Washtngton 
Mean  Tune. 


Jan.  0.5 
10.4 
20.4 
80.4 

Feb.    9.3 

19.3 
Mar.  1.3 
11.3 
21.2 
31.2 

Apr.  10.2 
20.2 
30.1 

May  10.1 
20.1 

80.0 

June   9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.    6.6 

15.6 

26.6 

Dec.    6.6 

16.6 
26.5 
36.4 


i"  Oxlonis. 
Mag.  2.0 


Right 


h     m 
5    36 

42.615  ^ 
42.637  — 
42.613  ^ 
42.647  ^ 
42.442^^ 

137 


42.305 
42.142 
41.966 
41.783 
41.605 

41.443 
41.304 
41.196 
41.125 


163 
177 
182 
178 
1<0 


130 

106 

71 


Mean  Place 
Sec  6,  Tan  S 


D^a,  Dwtt 


32 

41.093  — 
11 

41.104 

41.166  ^ 

41.248  ^ 

41.380  ^^ 

41.646  ^^ 

IM 
41.742 
41.964^ 
42.207^ 
42.468  *^ 
42.739  ^ 

279 


43.018 
48.301 
43.684 
43.863 
44.136 

44.394 
44.638 
44.862 
46.060 
46.226 


288 
283 

270 
272 
200 

244 
224 
108 
IM 
130 


46.366 
46.448 
46.496 


02 

47 


Declina- 
tion. 


-  1  68 


n 


142 

128 

110 

02 

71 

62 
38 


68.62 
70.04 
71.32 
72.42 
73.34 

74.06 

74.67 

74.90   ^, 

76.02  — 

74.96     ^ 
27 

74.68 

74.21 

73.67 

72.73 

71.73 

70.58 
69.28 
67.89 
66.43 
64.95 

63.47 
62.09 
60.83 
59.73 
58.87 


47 

M 

84 
100 
116 

130 
130 
146 
148 
148 

188 

126 

110 

86 

62 


58.25 

57.94  — 

57.95  ^ 


58.26 
58.90 

59.80 
60.97 
62.31 
63.81 
66.39 

66.99 
68.66 
70.03 


81 
64 
00 

117 
134 
150 
168 
160 

156 
148 


40.282 
1.001 


64.42 
-0.036 


+0.06 
0.0 


0.00 
+1.0 


a  ColvmlMS. 
Mag.  2.8 


Rigbt 
Aaoenslon. 


h     m 
6    36 

8 

45.260 
45.236 


46.169 
46.036 
44.869 

44.668 
44.442 
44.200 
43.963 
43.712 

43.487 
43.289 
43.124 
42.999 
42.918 

42.884 
42.898 
42.961 
43.069 
43.220 

43.409 
43.634 
43.889 
44.167 
44.464 

44.773 
45.089 
45.406 
45.717 
46.016 

46.299 
46.668 
46.788 
46.981 
47.133 

47.240 
47.297 
47.302 


25 

76 


123 
167 
201 

226 
242 
247 
241 
225 

106 

166 

125 

81 

if 

14 

63 

106 

151 

180 

225 
356 
278 
207 
800 

316 
317 
311 
200 
283 


230 

103 
152 
107 


67 
6 


Decline 
tion. 


-34    6 


tf 


66.70 
69.62 
72.06 
74.26 
76.09 

77.60 

78.46 

78.97 

79.03  — 

78.64  ^ 
88 

77.81 


282 
254 
220 
183 
141 


06 
51 


123 
161 
106 
226 
251 

268 
280 
285 
282 
270 

250 
222 
187 

46.38^^ 

08 
45.45  42 
45.03  — 
45.17 
45.88 
47.13 


76.58 
74.97 
73.01 
70.76 

68.26 
66.67 
62.77 
59.92 
57.10 

54.40 
51.90 
49.68 
47.81 


14 

71 
125 
176 


48.89 
51.10 
53.68 
56.63 
59.67 

62.67 
66.73 
68.66 


221 
268 
285 
304 
310 

306 
293 


42.954 
1.208 


60.00 
-0.677 


+0.04 
0.0 


0.00 
+1.0 


oAnrlgss. 
Mag.  5.5 


Right 
Ascension. 


h     m 
5    39 

8 

41.028  ^ 
37 

41.066  — 

41.031  ^ 

40.929  ^^ 

40.768  *•* 
213 


40.566 
40.303 
40.028 
39.744 
39.469 


252 
275 
284 
275 
252 


39.217 

39.001  j^ 

38.719 

38.667  — 
12 

38.679 

38.756  ^ 

38.897  "^ 

39.096  ^^ 

39.346^ 
208 

39.644 

39.983 

40.364 

40.753 

41.170 

41.600 
42.037 
42.476 
42.910 
43.333 


371 
800 
417 
430 

437 
430 
434 
423 
406 

43.739 
44.122^ 
44.472  ^ 
44.782  '^^ 
46.046  ^ 

206 

46.251 


Declina- 
tion. 


46.394 
46.470 


143 

76 


+49  47 


It 


156 
147 
133 
110 
85 

64 


32.09 
33.66 
35.12 
36.46 
37.66 

38.40 

OO.V4      n| 

39.15  — 
39.02  " 
38.56  ^ 

77 

37.79 
36.76 
36.48 
34.03 
32.48 

30.85 
29.24 
27.66 
26.16 
24.78 

23.67 
22.63 
21.68 
21.03 
20.68 

20.34 

20.30  — 

20.46  ^* 
86 

66 

76 


104 
127 
145 
155 
163 

161 
158 
ISO 
138 
121 

104 
86 
65 
45 
24 


20.82 
21.37 

22.13 
23.06 
24.18 
26.46 
26.88 

28.40 
29.99 
31.68 


08 

112 
128 
142 
152 

150 
150 


37.398 
1.649 


31.94 
+1.183 


^Leporia. 
Mag.  3.7 


Right 
Ascension. 


h     m 
6    43 

s 
19.362 
19.377  — 
19.345  ^ 
19.269  ^* 
19.153  "• 

148 

19.005 
18.830 
18.640 
18.444 
18.252 

18.073 
17.919 
17.794 
17.703 
17.654 

17.646 
17.681 
17.767 
17.873 
18.025 

18.209 
18.422 
18.668 
18.913 
19.182 

19.462 
19.746 
20.032 
20.316 
20.592 

20.855 
21.102 
21.328 
21.526 
21.690 

21.817 
21.903 
21.943 


175 
100 
106 
102 
170 

154 

126 

01 

40 

^ 

85 

76 
116 
152 
184 

218 
236 
255 


280 


284 


384 
376 
263 

347 
236 

107 
165 
127 


86 
40 


Declina- 
tion. 


-14  60 


If 


206 
100 
164 
138 
107 


76 
46 


69.76 
71.84 
73.74 
76.38 
76.76 

77.83 

78.59 

79.06 

79.18  — 

79.00  ^® 
47 

78.53 

77.76 

76.69 

76.39 

73.84 


78 
106 
130 
155 
174 

101 
202 

206 
200 
203 

101 
170 
147 
U4 
78 


54.97  33 
54.59  — 
54.63  * 
56.10  ^ 
55.99  '" 


72.10 
70.19 
68.17 
66.09 
64.00 

61.97 
60.06 
58.86 
56.89 
56.75 


130 


67.28 
68.91 
60.82 
62.96 
66.20 

67.51 
69.78 
71.96 


163 

101 
213 
225 
231 

227 
218 


17.080 
1.035 


\ 


+0.09 
0.0 


64.39 
-0.265 
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FOR  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


'Mhiofton 
mnTlmt, 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 


Bfar. 


19.3 
1.3 
11.3 
21.3 
31.2 


Apr. 


10.2 
20.2 
30.2 
limy  10.1 
20.1 

30.1 

Jane    9.0 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
•  16.8 

26.7 
Oct.     6.7 

16.7 

26.7 

Nov.    5.6 

15.6 

25.6 

Dec.     5.6 

15.5 
25.5 
85.5 


Place 
a,  Tan  a 


D«.a 


22  H.  Camelop. 
Mag.  4.7 


Right 


h    m 
6    9 

8 

61.50 
61.57 
61.53 
61.36 
61.07 

60.67 
60.21 
59.69 
59.14 
58.59 

58.07 
57.59 
57.20 
56.88 
56.66 

56.54 
56.54 
56.66 
56.88 
57.20 

57.62 
58.13 
58.70 
59.33 
60.02 

60.74 
61.50 
62.27 
63.04 
63.80 

64.54 
65.24 
65.89 
66.47 
66.96 

67.35 
67.63 
67.79 


2 

4 
17 
29 
40 

46 
52 
S5 
66 

62 

48 
80 
82 
22 
12 

0 
12 
22 
82 
42 

61 
67 
83 
80 
72 

78 
77 
77 
78 
74 

70 
86 
68 

40 


28 
18 


Dedina- 
tSon. 


+69  20 


tt 


59.55 
62.08 
64.54 
66.83 
68.84 

70.60 

71.75 

72.53  ^ 

72.81  — 

72.59  " 
71 

71.88 


268 
248 
220 
201 
188 


126 
78 


118 
167 
101 
210 
238 


70.72 
69.15 
67.24 
65.05 

62.67 
60.17 
57.61 
55.07 
52.62 

50.31 
48.20 
46.31 
44.71 
43.40 

42.41 

41.76  ^ 

41.48  — 

41.55    ^ 

41.99  ** 
81 

42.80 

118 
152 
183 
211 
233 

247 
258 


260 
258 
264 
246 
231 

211 
180 
180 
131 
00 

86 


43.98 
45.50 
47.33 
49.44 

51.77 
54.24 
56.80 


55.461 
2.836 


61.52 
+2.653 


+0.13 
0^ 


+0.01 
+1.0 


fl  Gkminonim. 
Var.  3.2-4.2 


Right 
ABOnnstaD. 


h    m 
6    9 

8 

62.024 

62.093 

62.110  — 

62.077  ^ 

61.996  " 
123 

61.873 

61.718 

61.540 

61.350 

61.160 

60.980 
60.822 
60.694 
60.601 
60.550 

60.542 
60.578 
60.658 
60.779 
60.938 

61.131 
61.354 
61.603 
61.872 
62.157 

62.455 
62.763 
63.075 
63.389 
63.701 

64.005 
64.300 
64.577 
64.831 
65.054 

65.242 
65.387 
65.484 


156 
178 
lOO 
100 
180 


168 

128 

03 

61 

8 


88 

80 

121 

150 

103 

223 
240 
280 
285 
208 

308 
312 
314 
312 

304 

205 
277 
254 
223 
188 

145 
07 


DecUxtt- 
tkm. 


+22  31 


ft 


49.12 
49.06 
49.07 
49.13 
49.23 

49.33 
49.40 
49.44 
49.43 
49.37 

49.25 
49.09 
48.90 
48.69 
48.50 

48.32 
48.19 
48.10 
48.06 
48.07 

48.11 
48.18 
48.27 
48.34 
48.39 

48.39 
48.33 
48.19 
47.98 
47.71 

47.38 
47.02 
46.65 
46.29 
45.97 

45.74 
45.56 
45.47 


_8 

1 

8 
10 
10 

7 

4 

1 

6 

12 

18 
10 
21 
10 
18 

13 
0 

4 

1 

4 

7 
0 
7 
6 
0 

8 
14 
21 
27 
83 

38 
37 
38 
32 
23 

18 
0 


59.344 
1.083 


53.15 
+0.415 


+0.07 
0.0 


0.00 
+1.0 


8  Lynois. 
Mag.  4.4 


Right 
AwcwwiOD. 


h  m 
6  12 

8 

33.189 
33.277  — 
33.274  ' 
33.183  " 
33.010  *^ 

244 


32.766 
32.465 
32.125 
31.763 
31.401 

31.055 
30.744 
30.481 
30.279 
30.148 

30.092 
30.113 
30.211 
30.383 
30.626 

30.932 
31.294 
31.704 
32.157 
32.642 

33.152 
33.680 
34.221 
34.764 
35.300 

35.824 
36.325 
36.792 
37.213 
37.579 

37.879 
38.100 
38.237 


301 
340 
382 
382 
848 

811 
283 
202 
181 
68 

21 

08 

172 

243 

808 

382 
410 
463 
485 

610 

628 
641 
543 
638 
624 

601 
487 
421 
368 

300 

221 
137 


Dedixia- 
tion. 


+59    2 


If 


208 
201 
180 
168 
141 


108 
88 


28.75 
30.81 
32.82 
34.71 
36.39 

37.80 
38.86 
39.54 
39.81  — 
39.65   ** 

58 

39.09 
38.15 
36.87 
35.29 
33.50 

31.54 
29.48 
27.38 
25.30 
23.30 

21.41 
19.68 
18.14 
16.81 
15.73 

14.89 
14.32 
14.03 


04 
128 
158 
170 
108 

208 
210 
206 
200 
180 

173 
154 
133 
106 
84 

67 

20 

2 


14.01  — 

14.29  ^ 

56 

14.85 
15.71 
16.85 
18.24 
19.88 


21.71 
23.69 
25.76 


88 
114 
130 
184 
183 

108 
207 


28.801 
1.944 


31.41 
+1.667 


+0.11 
0.0 


+0.01 
+1.0 


f  Canis  MaJozlB. 
Mag.  3.1 


Right 
Asoeosloii. 


h     m 
6    17 

a 

14.484 

14.512  — 

14.487   ^ 
78 

122 

163 


14.411 
14.289 

14.126 
13.932 
13.715 
13.486 
13.256 

13.036 
12.833 
12.657 
12.514 
12.410 


194 
217 
220 
230 
220 

203 
178 
143 
104 
82 


12.348 

12.330  — 
12.356  ^ 
12.426  ^ 
12.537  "^ 

150 

12.687 


12.871 
13.087 
13.330 
13.597 

13.881 
14.179 
14.486 
14.795 
15.100 

15.398 
15.681 
15.941 
16.174 
16.370 

16.524 
16.632 
16.690 


184 
218 
243 
267 
284 


208 
307 
809 
805 
298 


283 
260 
233 
198 
154 


108 
58 


DedizH^ 
tion. 


-30    1 


ft 


287 
240 
208 
188 

128 
87 
46 


42.93 
45.81 

48.48 
50.88 
52.94 

54.62 
55.90 
56.77 
57.22 
57.23  — 

40 

56.83 
56.02 
54.83 
53.29 
51.44 

49.31 
46.96 
44.45 
41.83 
39.20 

36.62 
34.17 
31.94 
30.00 
28.44 

27.30 
26.66 
26.54 
26.96 
27.93 

29.40 
31.34 
33.68 
36.35 
39.24 

42.25 
45.28 
48.25  *^ 


81 

110 
154 
185 
213 

235 
251 
262 
283 
258 

245 
223 
194 
156 
114 

64 
12 

42 

07 

147 


194 
234 
287 
280 
301 


303 


12.133 
1.155 


37.07 
-0.578 


\ 


+0.05 
0.^ 
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Washington 
Mean  Time. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 


Mar. 


19.4 
1.4 
11.3 
21.3 
31.3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June    9.1 

19.1 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.    5.7 

15.6 

25.6 

Dec.    5.6 

15.6 
25.5 
35.5 


Mean  Place 
Sec  6,  Tan  6 


y  Canis  Majoris. 
Mag.  4.1 


Bight 


h 
7 


m 
0 


s 

7.983 
8.073 
8.113 
8.103 
8.045 

7.944 
7.807 
7.642 
7.459 
7.268 

7.078 
6.899 
6.741 
6.607 
6.504 

6.437 
6.406 
6.413 
6.457 
6.538 

6.653 
6.799 
6.976 
7.180 
7.406 

7.652 
7.916 
8.194 
8.481 
8.774 

9.068 
9.358 
9.636 
9.895 
10.129 

10.330 
10.491 
10.607 


90 
40 

10 

58 

101 

137 
165 
183 
191 
190 

179 
158 
134 
103 
67 

31 

7 
44 

81 
115 

146 
177 
a04 
226 
246 

264 
278 
287 
293 
294 


290 
278 
250 
234 
201 


161 
116 


Deolina- 
tknL 


-15  30 


11 


51.43 
53.83 
56.08 
58.11 
59.90 

61.39 

62.58 

63.46 

64.02   ^^ 

64.26  — 
6 

64.20 

63.83 

63.16 

62.23 

61.04 


240 
225 
203 
179 
149 


119 
88 
56 


37 

67 

93 

119 

141 

163 
176 
188 
193 
193 

186 
172 
153 
126 
94 

56 


59.63 
58.00 
56.24 
54.36 
52.43 

50.50 
48.64 
46.92 
45.39 
44.13 

43.19 
42.63   ,, 

42.48  — 
42.76   ^ 

43.49  ^^ 

114 

44.63 
46.17 
48.04 
50.19 
52.54 

55.01 
57.51 
59.97 


154 
187 
215 
235 
247 


250 
246 


5.649 

1.038 


45.69 
-0.278 


d  Canls  Majozia. 
Mag.  2.0 


Bight 
Aaowwion. 


h   m 
7    6 

s 
8.165 
8.250 


85 


32 

8.282  — 
8.262  ^ 
8.191  ^^ 

116 

8.075 

154 
183 
202 
213 
212 


7.921 

7.738 
7.536 
7.323 


7.111 
6.910 
6.727 
6.570 
6.444 

6.353 
6.301   ^3 
6.288  — 
6.316   ^ 


201 
183 
157 
126 
01 

52 


6.382 

6.485 
6.623 
6.795 
6.997 
7.225 

7.478 
7.750 
8.039 
8.339 
8.646 

8.954 
9.256 
9.546 
9.814 
10.056 

10.261 
10.423 
10.538 


66 
103 

138 
172 
202 
228 
253 

272 
289 
300 
307 
808 

802 
290 
268 
242 
205 

162 
115 


Dedhia- 
tion. 


-26  15 


It 


54.78 
57.69 
60.46 
62.99 
65.24 


291 
277 
253 
225 
131 


67.15 

68.73 
69.92 
70.71 
71.12 

71.13 
70.75 
70.00 
68.90 
67.49 

65.78 
63.82 
61.66 
59.36 
56.99 

54.61 
52.29 
50.14 
48.20 
46.57 

45.31 
44.48 


158 

119 

79 

41 

1 

38 

75 

110 

141 

171 

196 
216 
230 
237 
238 

232 
215 
194 
163 
126 

83 


44.13-^ 

44.30   ^^ 

44.98  ^ 
119 

46.17 


47.83 
49.92 
52.37 
55.08 

57.96 
60.92 
63.87 


166 

aoo 

246 
271 
288 


295 


5.807 
1.115 


49.59 
-0.494 


63  AuxigSB. 
Mag.  5.1 


Bight 
Asoenaion. 


h    m 
7    6 

^"^144 
8.482  '^ 

8.566   ^^ 

8.585  — 

8.541  *^ 

101 


8.440 
8.291 
8.104 
7.890 
7.664 

7.437 
7.224 
7.034 
6.878 
6.762 


149 
187 
214 
226 
227 


213 
190 
156 
116 
72 


6.690 
6.666  — 
6.690  " 
6.762   ^* 
6.880  "* 

161 

7.041 

201 

235 

268 

295 

818 

339 
357 
368 
875 
379 


7.242 
7.477 
7.745 
8.040 

8.358 
8.697 
9.054 
9.422 
9.797 


10.176 
10.552  ^^ 
10.917  ^ 
11.262  •** 
11.679  *" 


11.859 
12.091 
12.270 


232 

170 


Declina- 
tion. 


+39  26 


66.41 
67.27 
68.25 
69.30 
70.37 

71.38 
72.29 
73.04 
73.61 
73.95 

74.06 
73.93 
73.58 
73.02 
72.28 

71.40 
70.41 
69.34 
68.21 
67.05 

65.90 
64.76 
63.65 
62.58 
61.57 

60.61 
59.72 
58.91 
58.20 
57.59 

57.10 
56.75 
56.59 
56.60 
56.82 

57.24 
57.85 
58.65 


86 

98 

105 

107 

101 

91 
75 
57 
34 
11 

13 
35 
56 
74 
88 

99 
107 
113 
116 
115 

114 
111 
107 
101 
96 

89 
81 
71 
61 
49 

35 
16 

1 
22 
42 

61 
80 


5.255 
1.295 


74.30 
•fO.823 


51  Ckminomm. 
Mag.  5.3 


Bight 
Ascension. 


124 
73 


h   m 
7    8 

s 

45.855 

45.979 

46.052 

46.073  — 

46.043  ^ 
76 

45.967 

45.851 

45.704 

45.535 

45.356 

45.178 
45.012 
44.862 
44.740 
44.649 


116 
147 
160 
179 
178 

166 

150 

122 

01 

54 


44.595 
44.578  — 
44.602  ^ 


44.663 

44.758 

44.889 
45.052 
45.242 
45.457 
45.695 

45.952 
46.225 
46.512 
46.810 
47.116 

47.425 
47.731 
48.030 
48.316 
48.578 

48.811 
49.006 
49.157 


61 

95 

131 

163 
190 
215 
238 
257 

273 
287 
208 
306 
309 

306 
299 
286 
262 
233 

195 
151 


Declina- 
tion. 


+16   17 


n 


43.73 
43.13 
42.68 
42.37 
42.20 

42.12 
42.13 
42.20 
42.30 
42.42 

42.55 
42.68 
42.80 
42.93 
43.07 

43.21 
43.37 
43.55 
43.74 
43.93 

44.11 
44.27 
44.38 
44.43 
44.38 

44.21 
43.91 
43.48 
42.91 
42.19 

41.36 
40.44 
39.47 
38.48 
37.52 

36.63 
35.84 
35.18 


60 
45 
31 
17 
8 

1 

7 

10 

12 

13 

13 
12 
13 
14 
14 

16 
IS 
19 
19 
18 

16 

11 

5 

5 
17 

30 
43 
67 
72 
83 

92 
97 
99 
96 
80 

79 
66 


43.313 
1.042 


51.06 
+0.292 


D^A,  Dtta 


+0.06 
-0.1 


0.00 
+1.0 


+0.05 
"0.1 


-0.01 
+1.0 


+0.08 
-0.1 


\ 


W5^ 


878 


■  ^.t 


APPABENT  PLAGES  07  STABS;  IMt 


FOB  THB  UPPBR  TRANSIT  AT  WA 


WaihliKtoQ 
MwiTliiit. 


Jml  0.5 
10.5 
20.5 
80.4 

F^b.    9.'4 

19.4 
Mar.    1.4 

11.3 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June    9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct  6.8 
16.7 

26.7 

Nov.    5.7 

15.7 

25.6 

Dec.    5.6 

15.6 
25.5 
35.5 


lfflg.3.9 


RIKlit 


h    B 
7    9 

■ 
80.30 
80.90 
80.17 
29.92 
29.55 

29.09 
28.54 
27.93 
27.27 
26.59 

25.90 
25.22 
24.58 
23.96 
23.45 


0 
IS 

» 

S7 


56 

ei 


64 
flO 

n 

47 


87 

87 

18 

7 


22.98 
22.61 
22.34 
22.16 
22.09  — 

4 

22.13 
22.28 
22.55 
22.90 
23.35 


15 
27 
85 
45 
58 


23.88 
24.47 
25.12 
25.80 
26.50 

27.18 
27.83 
28.43 
28.96 
29.40 

29.71 
29.92 
30.00 


50 
55 
58 
70 
58 

65 
60 
53 
44 
81 

81 

8 


-TO  21 


n 


910 


1«S 
141 


70.18 
73.88 
77.37 
80.57 

83.40 
85.80 
87.72 
89.12 
90.01 

90.36 
90.17 
89.47 
88.26 
86.58 

84.47 
81.98 
79.19 
76.16 
72.99 

69.76 
66.56 
63.52 
60.71 
58.25 


56.22 

150 
54.72^ 

53.82  ^ 

53.54  — 

53.94  ^ 
105 

54.99 


lfig.8.6 


Bighl 


19 
70 

in 

168 

811 

840 
870 


817 


880 
804 
881 
846 


56.68 
58.96 
61.76 
64.98 

68.52 
72.25 
76.05 


160 

888 

880 
888 
854 


878 


77 


h    m 
7    IS 

• 
28.914 

29.043 

29.120 

29.146  — 

29.120  * 
78 

29.047 

28.933 

28.789 

28.621 

28.443 

28.265 


114 
144 


178 
178 


27.945 
27.821 
27.728 


151 

184 


27.670 
27.660  — 
27.669  " 
27.725  " 
27.816  " 

187 

27.943 


28.101 
28.286 
28.498 
28.732 

28.987 
29.259 
29.545 
29.842 
30.150 

30.460 
30.769 
31.071 
31.360 
31.626 

31.863 
32.062 
32.218 


158 

185 
818 
834 


878 


807 


810 


803 


866 

887 

109 
156 


+16  40 
ft 

67  J» 
66.94  • 
66.61  *• 

89 
16 

_5 

8 

9 
18 
14 
14 


66.06 

66.01 
66.04 
66.18 
66.25 
66J9 

6609 


66.80 


67.05 

67.19 
67.33 
67.48 
67.64 
67.80 

67.95 
68.07 
68.14 
68.14 
68.04 

67.83 
67.60 
67.03 
66.43 
65.68 

64.83 
63.89 
62.91 
61.91 
60.95 

60.06 
59.29 
58.63 


14 
U 

IS 
14 

14 
15 
16 
16 
15 

18 

7 

0 

10 

81 

88 

47 
60 
75 
85 

04 

08 

100 


11^.2.7 


77 
66 


b  Si 
7  14 

19  J66 
19.451  . 
19.478  - 
19.446  I 
19  JOO  * 

19  A4 
19iM6 
18.834 
18.600 
18J54 

18.107 
17J68 
17.648 
17.468 
17.889 

17.163 
17.077 
17.032 
17.032 
17.075 

17.161 
17.288 
17.454 
17.656 
17.890 

18.155 
18.444 
18.755 
19.060 
19.413 

19.749 
20.079 
20.394 
20.686 
20.946 


917 


45 

0 
« 

88 

187 


811 


815 


810 


21.165 
21.337 
21.456 


178 
119 


10.10 
T8.48 
7f.<8 
70.80 


84.tt 

86jnr 


89.78 


88.08 
07.70 


lU 


1S7 


84.89 
82^ 
79J1 
77.90 
74.49 

71.75 
69.07 
86.54 
64.24 


817 
841 


S74 


60.68 


110 


170 


60.58 

69.00  ^ 

58.99  — 

69.56  *' 
lu 

60.71 

62.41 

64.61 

67.23 

70.19 

78.86 
76.70 
80.05 


819 


7    15 


+a 


40.12 
40.11 


10.017 


njsm 

10w41S 


104IM 
18.080 


10401  " 

•1 

18.010 
18.560  — 
18.006  ^' 
18.008 
18-750  •• 


18.000 
19.048 
19.230 
19.457 
19.< 


19.001 
20.041 
20JSa7 
aOM5 
21.101 

81.482 
21.803 
22.117  ^ 
22.415 


8 

S 

i 


40.» 


50JI 


80.79 


50L77 
80J7 


i 

8 


50.41 
80JI 


22.010 
23.148 
28.812 


49J1 
49.71 
4017 
40J8 
48JI 

48ja 

47  J8 
4714 
46J6 
45.91 

46.11 
44J8 
43.41 

48.67 
419 

4LS7 
40.90 
4Di8 


Mean  Place 
Sec5,Tan5 


26.276 
2.977 


63.50 
-2.804 


26.372 
1.044 


76.10 
+0.300 


16.918 
1.251 


65.73 
-0.762 


17.968 
1.060 


40.40 


IV5,  D«5 


-0.01 
-0.1 


-0.06 
+1.0 


+0.07 
-0.1 


+0.01 
+0,9 


+0.04 
-0.1 


-0.02 
+0.9 


+o.or 


1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinstoxi 
UeanTime. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 


Mar. 


19.4 
1.4 
11.3 
21.3 
31.3 


6  Volantit. 
Mag.  4.0 


Right 


Apr. 


10.3 
20.2 
30.2 
May  10.2 
20.1 

30.1 

June    9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.    5.7 

15.7 

25.6 

Dec.    5.6 

15.6 
25.5 
35.5 


h     m 
7    16 

8 

56.64 
56.68 
56.59 
56.39 
56.09 

55.70 
55.24 
54.70 
54.13 
53.54 

52.94 
52.34 
51.77 
51.26 
50.78 

50.38 
50.04 
49.80 
49.64 
49.58 

49.61 
49.74 
49.96 
50.27 
50.67 

51.14 
51.66 
52.24 
52.86 
53.48 

54.10 
54.70 
55.26 
55.75 
56.16 

56.48 
56.70 
56.80 


4 

9 
20 
80 
90 

46 
64 

67 
69 
60 

60 
57 
61 
48 
40 

84 

34 

16 

6 

8 

18 
22 
31 
40 
47 

62 
68 

62 
62 
62 

60 
66 

49 
41 
82 

22 

10 


Declina- 
tkm. 


-67  48 


ft 


35.09 
38.92 
42.67 
46.22 
49.49 

62.39 
54.87 
56.89 
58.40 
59.39 

59.83 
59.74 
59.12 
58.00 
56.40 

54.36 
51.93 
49.19 
46.20 
43.06 

39.83 
36.63 
33.57 
30.73 
28.23 

26.16 
24.59 
23.62  3^ 
23.27  — 
23.59  ^ 

99 

24.58 


383 
375 
366 
327 
290 


248 

202 

151 

99 

44 

9 

62 
112 
160 
204 

243 
274 
299 
314 
823 

820 
306 
284 
260 
207 

167 
97 


I  Qeminoimiii. 
Mag.  3.9 


Right 
Asorasion. 


26.20 
28.43 
31.18 
34.35 

37.87 
41.59 
45.41 


162 
223 
276 
317 
862 

872 
882 


h     m 
7    20 

44*625  ^,, 
44.774 
44.865 
44.900  — 
44.880  ^ 

72 

44.808 
44.691 
44.537 
44.360 
44.168 

43.974 
43.788 
43.622 
43.482 
43.375 

43.307 
43.278 
43.290 
43.343 
43.434 

43.564 
43.728 
43.922 
44.146 
44.395 

44.665 
44.955 
45.263 
45.583 
45.913 

46.249 
46.585 
46.915 
47.231 
47.525 

47.787 
48.010 
48.186 


117 
164 
177 
192 
194 

186 
166 
140 
107 
68 

29 

12 

63 

91 

130 

164 
194 
224 
249 
270 

290 
308 
320 
830 
336 

836 
830 
816 
294 
262 

223 
176 


Declina- 
tion. 


+27  57 


ft 


28.27 
28.37 
28.63 
29.01 
29.48 

30.00 
30.52 
31.01 
31.42 
31.74 

31.94 
32.02 
31.99 
31.84 
31.58 

31.24 
30.84 
30.39 
29.90 
29.38 

28.84 
28.28 
27.69 
27.08 
26.45 

25.77 
25.05 
24.31 
23.53 
22.74 

21.96 
21.21 
20.54 
19.95 
19.48 

19.17 
19.02 
19.05 


10 
26 
38 
47 
62 

62 
49 
41 
32 
20 

8 

3 
16 
26 
34 

40 
45 
49 
62 
64 

56 
59 
61 
63 
68 

72 
74 
78 
79 
78 

75 
67 
69 
47 
31 

16 
3 


71  CaniB  llajoils. 
Mag.  2.4 


Right 
ABoension. 


h     m 
7    20 

s 
55.888 
55.988 
56.034  — 
56.026     ® 
55.966  ^ 

108 

55.858 

55.709  ^*^ 

55.529  ^^ 

55.326  ^ 

55.109  ^^ 
217 

54.892 

54.682  "^ 

54.487  *** 
170 


54.317 
54.174 


143 
107 


54.067   ^ 

70 

53.997   ,, 

32 

53.965  — 
53.973  ® 
54.021  *® 

86 

54.107 

123 

157 

189 

219 

246 

268 
288 
804 
313 
816 


54.230 
54.387 
54.576 
54.795 

55.041 
55.309 
55.597 
55.901 
56.214 

56.530 
56.843 
57.145 
57.429 
57.686 

57.907 
58.086 
58.216 


313 
802 
284 
267 
221 

179 
130 


Declina- 
tion. 


-29    8 


tt 


44.20 
47.26 
50.20 
52.93 
55.38 

57.50 
59.26 
60.65 
61.63 
62.20 

62.36 
62.11 
61.47 
60.46 
59.12 

57.45 
55.51 
53.34 
51.02 
48.59 

46.14 
43.73 
41.45 
39.39 
37.63 

36.22 
35.25 


306 
291 
273 
245 
212 

176 

139 

98 

67 

16 

25 

64 

101 

134 

167 

194 
217 
232 
243 
246 

241 
228 
206 
176 
141 

97 


49 

34.76  — 
34.81  * 
85.39  " 

110 

36.49 

161 
207 
246 
276 
297 


38.10 

40.17 
42.63 
45.38 

48.35 
51.44 
54.52 


Oroombridge  1308. 
Mag.  5.8 


309 
806 


Right 
Ascension. 


h      m 
7    22 

s 
33.63 
33.89 
34.03 
34.04 
33.92 

33.69 
33.35 
32.94 
32.46 
81.94 

31.41 
30.90 
30.42 
30.00 
29.65 

29.39 
29.23 
29.15 
29.18 
29.31 

29.54 
29.85 
30.24 
30.72 
31.26 

31.86 
32.51 
33.21 
33.94 
34.68 

35.43 
36.17 
36.89 
37.56 
38.18 

38.73 
39.17 
39.51 


26 
14 

1 

12 
23 

34 
41 
48 
62 
53 

51 
48 
42 
35 
26 

16 
8 

3 
13 
23 

31 
39 
48 
64 
60 

65 
70 
73 
74 
75 

74 
72 
67 
62 
55 

44 

34 


Declina- 
tion. 


+68  37 


// 


48.85 
51.22 
53.71 
56.21 
58.64 

60.87 
62.83 
64.42 
65.60 
66.30 

66.52 
66.24 
65.49 
64.29 
62.70 

60.78 
58.57 
56.15 
53.59 
50.95 

48.29 
45.68 
43.16 
40.79 
38.61 

36.65 
34.97 
33.58 
32.53 
31.85 

31.55 
31.65 
32.16 
33.08 
34.41 

36.11 
38.13 
40.39 


237 
249 
250 
243 
223 


196 

159 

118 

70 

22 

28 

75 

120 

159 

192 

221 
242 
256 
264 
266 

261 
252 
237 
218 
196 

168 

139 

105 

68 

30 

10 

51 

92 

133 

170 

202 
226 


JCean  Place 
iSec  $,  Tan  6 


52.918 
2.648 


32.55 
-2.452 


41.898 
1.132 


36.81 
+0.631 


53.518 
1.145 


39.45 
-0.558 


28.056 
2.744 


58.70 
+2.556 


0.00 
H0.1 


-0.05 
+0.9 


+0.07 
-0.1 


+0.01 
+0.9 


+0.05 

-oil 


-0.01 
+0.^ 


+0.13 
\-0.\ 
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382 


APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinfrton 
Mean  Time. 


Jan.  0.5 
10.5 
20.5 
30.5 

Feb.    9.4 

19.4 
Mar.  1.4 
31.4 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30.1 

Juno  9.1 
10.1 
1M).1 

July     9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 

Nov.    5.7 

15.7 

25.6 

Dec.    5.6 

15.6 
25.6 
35.5 


Mean  Place 
Sec  6,  Tan  5 


P  Gkminonuii. 
(Pollux.) 
Mag.  1.2 


Right 
Aaoenakm. 


h     m 
7    40 

24.573  ,,3 

24.685  ^ 

24.741  — 

24.738     ^ 
65 


24.683 
24.581 
24.440 
24.270 
24.083 

23.889 
23.701 
23.529 


102 
141 
170 
187 
194 


188 
172 


23.379  ^^ 
23.259  *^ 

84 

23.175   ^^ 

23.127     . 

23.120-- 

23.152   f 

23.223    '^ 
107 

23.330 

23.472  ^*^ 

175 


23.647 
23.851 
24.081 

24.337 
24.614 
24.911 
25.224 
25.551 

25.887 
26.227 
26.563 
26.889 
27.197 

27.476 
27.715 
27.911 


204 
230 
256 


277 
207 
313 
327 
336 

340 
336 
326 
308 
278 

240 
106 


Declina- 
tion. 


+28  13 


tt 


12.75 
12.79 
13.03 
13.41 
13.91 

14.48 
15.08 
15.66 
16.19 
16.63 

16.95 
17.14 
17.20 
17.14 
16.95 

16.67 
16.29 
15.84 
15.33 
14.77 

14.16 
13.51 
12.81 
12.08 
11.31 

10.50 
9.63 
8.73 
7.79 
6.84 

5.90 
4.99 
4.15 
3.43 
2.83 

2.40 
2.17 
2.12 


21.720 
1.135 


4 

24 
38 
50 
57 

60 
58 
53 
44 
32 

10 
6 

6 
19 

2S 

3S 
45 
51 
56 
61 

65 
70 
73 
77 
SI 

87 
90 
94 
95 
94 

91 
84 
72 
60 
43 

23 
5 


22.53 
+0.537 


+0.07 
-0.2 


+0.02 
+0.9 


4  Puppls. 

Mag.  5.1 


Right 
Ascension. 


h     m 
7    42 

15^391  ^^ 
15.524  Z, 
15.608 
15.641  — 
15.624   " 

64 

15.560 

lo.4oo 

15.317  "^ 

li>.lo4 

14.977  ^'" 
1.S2 

14.795 

14.617  ^'' 

14.452  ''^ 

14.3<»5  "' 

14.185  ''' 

H2 


14.093 
14  .(KM 


5U 


2.". 


14. (Mm  — 

14.018     ^ 

l4.o<;i  *^ 


4  t 


110 


14.13S 

14.248 

14.387  ^^ 
T  ,  ---  168 

194 


14.749 

14.969 
15.210 
15.471  ^^ 
15.748  ^"^ 


220 


241 


290 
29S 


16.038 

16.336 
16.637 
16.034 
17.219 
17.484 

17.723 
17.925 
18.085  ^^ 


301 
297 
285 
265 
239 


202 


Declina- 
tion. 


-14  21 


It 


63.70 
66.16 
68.48 
70.61 


246 
232 
213 


72.51  ^^ 

163 

74.14 

75.49  ^^ 

76.53  ^" 

77.27    ^"^ 
44 

14 


77.71 

77.85 
77.69 
77.26 
70.56 
75.61 


16 
43 
70 
95 
118 


74.43 

73.05  ^^ 

71 .51  ^'^ 

69.8-1  ^f 

68.09  ^'* 
177 

66.32 
64.59  ^'^ 

162 

148 

123 

96 


62.97 
61.49 
60.26 


59.30  ^j 
58.69  ^ 
58.47  -  - 
58.66  ^^ 
59.28   *^ 

103 

60.31 
61.73  "^ 
63.52  ^"® 


208 
244 


65.60 
67.90 

70.34 
72.85  ^^ 
75.33  ^« 


13.000 

i.a32 


57.88 
-0.256 


+0.05 
-0.2 


-0.01 
+0.9 


Mag.  3.5 


Right 


h 
7 


m 
45 


8 

55.581 
55.713 
55.792 
55.818 
55.791 

55.716 
55.598 
55.445 
55.267 
55.073 

54.873 
54.676 
54.491 
54.325 
54.184 


132 
79 
26 

27 
75 

118 
153 
178 
194 
200 

197 
185 
166 
141 
111 


54.073    .g 

53.995   ^^ 

53.951     y 

53.944  — 

53.973   ^ 
65 

54.038 

98 
133 
165 
194 
223 

248 
269 
287 


54.136 
54.2G9 
54.434 
54.628 

54.851 
55.099 
55.368 
55.655 
55.958  ^ 

310 

56.268 
56.581 
56.888 
57.183 
57.457 

57.700 
57.904 
58.064 


313 
307 
295 
274 
243 

2M 
160 


Dedlna- 
tion. 


-24  39 


ft 


25.13 
28.07 
30.89 
33.53 
35.93 

38.03 
39.81 
41.24 
42.29 
42.97 

43.27 
43.21 
42.79 
42.01 
40.91 

39.52 
37.85  ^^^ 


2M 
282 

as4 

210 
210 


178 

148 

105 

68 

80 

6 

42 

78 

110 

139 


188 
206 
217 
221 


35.97 

33.91 
31.74 

29.53 
07  34  219 
200 

192 

166 

134 


^/ 


25.25 
23.33 
21.67 


96 
50 


20.33 
19.37 

18.87 

18.85  — 

19.32  *^ 
99 

20.31 

21.78  "^ 


23.67 


189 


25.95^ 


250 
270 


28.54 

31.33 
34.25  «' 
37.19  ^ 


53.258 
1.100 


20.43 
-0.459 


+0.05 
-0.2 


-0.01 
+0.9 


^  QcmlnoiiiBL 
Mag.  5.0 


RlSlit 


h     m 
7    48 


176 

122 
65 


1 

35.222 
35.396 
35.520 
35.585 
35.594  — 

45 

35.549 
35.456 
35.323 
35.160 
34.980 

34.792 
34.607 
34.437 
34.287 
34.166 

34.078 
34.026 


133 
163 
180 
188 

185 
170 
150 
121 

88 

52 


13 

34.013  — 
34.038   ^ 


34.102 
34.200 

34.500 
34.694 
34.917 

35.165 
35.434 
35.724 
36.032 
36.354 

36.687 
37.025 
37.361 
37.689 
37.999 

38.283 
33.530 
38.733 


64 

OS 

134 
166 
194 
223 
248 


200 


322 
333 


836 

828 
810 
284 


347 


DedlDik- 

tfoa. 


+26  i^ 


If 


25.66    . 
25.59- 

31 
3 


25.?2 
26.03 
26.45 

26.97 
27.54 

28.11 
28.64 
29.10 

29.46 
29.70 
29.83 
29.83 
29.73 

29.51 
29.20 
28.82 
28.38 
27.89 

27.33 
26.73 
26.06 
25.37 
24.61 

23.80 
22.92 
21.99 
21.01 
20.01 

18.99 
17.99 
17.06 
116.22 
15.51 


57 
57 
51 

» 

M 
U 
• 

M 

21 

31 
» 
44 
49 

« 
«5 

n 
:« 

SI 

IN 
10 

1« 

n 

71 
51 


14.96 
14.60 
14.45 


.  U 


32.587 
1.122 


35.82 
-M).509 


+0.07 
-0.2 


+0.02 
+0.9 


APPARENT  PLACES  OF  STARS,  1919.  383 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


384 


APPARENT  PLACES  OF  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasbtztfton 
Mean  Time. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
Mar.  1.4 
11.4 
21.3 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  0.9 
1G.8 
20.8 

Oct.  G.8 
1«.8 

26.7 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.5 


Mean  Place 
Sec  ^,  Tan  5 


X  GeminiNnim. 
Mag.  5.0 


Right 
Aacenston. 


h 

7 


m 
58 


s 
35.445 

35.631 

35.765 

35.841 

35.860  — 
36 

35.824 

35.738 

35.611 

35.453 

35.275 

35.088 


86 
127 
158 
178 
187 

34.902  ^^ 

34.727  "^ 

34.573  ^** 
127 

96 

60 
22 

15 
63 
89 


34.446 

34.350 
34.290 
34.268 
34.283 
34.336 

34.425 
34.549 
34.705  ^^ 


124 


34.891 
35.106 

35.346 
35.612 
H5.899 
36.206 
36.528 

36.863 
37.205 
37.547 
37.882 
38.201 

38.494 
38.752 
38.967 


186 
215 
240 


266 
287 
307 
322 
335 


342 
342 
335 
319 
293 

268 
215 


Dedina- 
tlon. 


+28    0 


ft 


69.84 

69.81  — 

69.99   ** 
34 

49 

60 


04 
65 
61 
53 
43 

30 
16 


70.33 
70.82 

71.41 
72.05 
72.70 
73.31 
73.84 

74.27 
74.57 
74.73 
74.77  — 
74.68     • 

23 
74.45 
74.13 
73.72 
73.22 
72.65 

72.02 
71.32 
70.57 
69.76 
68.90 

67.97 
66.99 
65.94 
64.87 
63.77 

62.68 
61.61 
60.62 
59.74 
59.01 

58.45 
58.09 
57.95 


32 
41 
60 
57 
63 

70 
75 
81 
86 
93 

98 
105 
107 
110 
109 

107 
99 
88 
73 
56 

36 
14 


32.819 
1.133 


80.69 
+0.532 


27  Lyncis. 

Mag.  4.9 


Right 
AsceosJon. 


h    m 
8    2 

25.878  ^ 

26.126  ,„ 

26.299 

26.393 

26.408  — 
61 


26.347 
26.216 
26.027 
25.793 
25.526 

25.243 
24.960 
24.689 
24.445 
24.236 

24.070 
23.954 
23.891 


131 
189 
234 
267 
283 

283 
271 
244 
209 

166 

116 
63 
9 


23.882  — 

23.928   *® 
99 

24.027 


24.179 
24.378 
24.622 
24.909 

25.234 
25.595 
25.987 
26.406 
26.848 

27.306 
27.772 
28.237 
28.690 
29.122 

29.517 
29.863 
30.148 


152 
199 
244 
287 
325 


361 
392 
419 
442 

458 


466 
465 
453 
432 
395 

346 
285 


Dedliia- 
tkm. 


+51  44 


tt 


16.34 
17.68 
19.25 
20.97 
22.77 

24.57 
26.27 
27.80 
29.09 
30.10 

30.77 
31.07 
31.03 
30.63 

29.89 

• 

28.84 
27.54 
26.01 
24.29 
22.44 

20.48 
18.47 
16.43 
14.41 
12.43 

10.53 
8.73 
7.08 
5.60 
4.32 

3.28 
2.52 
2.05   ^^ 
1.91  — 
2.12   ^* 

56 
2.68 
3.55 
4.75  ^^ 


134 
157 
172 
180 
180 

170 
153 
129 
101 
67 


30 

4 

40 

74 
105 

130 
153 
172 
185 
196 

201 
204 
202 
198 
190 

180 
165 
148 
128 
104 

76 
47 


pAxfu. 
Mag.  2.9 


3.55   ^^ 


Right 
Asceosioiii. 


22.454 
1.615 


29.40 
+1.208 


+0.07 
-0.2 


+0.02 
+0.9 


+0.09 
1-0.2 


+0.04 
+0.9 


h    m 
8    4 


8 

7.942 
8.093 
8.192 


151 
99 


45 

8.237  — 
8.231    • 

67 

8,174 
8.074 
7.937 
7.771 
7.687 

7.894 
7.202 
7.018 
6.851 
6.704 

6.586 
6.496 
6.440 


00 
87 
66 
84 
93 

92 
84 
67 
47 
18 

90 
56 


6.419  — 
6.431   '^ 

47 

6.478 
6.560 
6.675 
6.822 
7.000 

7.207 
7.441 
7.701 
7.981 
8.279 

8.589 
8.905  ^^^ 

314 


82 
115 
147 
178 
207 

234 

260 
280 
298 
310 


9.219 

9.522 
9.808 

10.066 
10.287  ^^ 
10.466 


303 
286 
258 


179 


DecAinap 
tkm. 


-24    4 


rt 


298 
285 


944 

217 

180 

151 

110 

80 

43 


16.22 
19.15 
22.00 
24.68 
27.12 

29.29 
81.15 
32.66 
33.82 
94.62 

36.05 
36.10  — 
34.80  ^ 
34.16 
33.20 

31.93 
30.38 
28.62 
26.68 
24.60 

22.46 
20.34 
18.28 
16.38 
14.72 

13.35 
12.36 

11-^^    10 
11.69  — 

12.08   ^ 
90 

12.98 


04 

90 

127 

155 
176 
194 
206 

214 

212 
206 
190 
166 
137 

99 
57 


8  H.  Ukwe  Xajetli. 
Mag.  6.5 


Aaonslon. 


14.35 
16.17 
18.37 
20.88 

23.62 
26.51 
29.43 


137 
182 
220 
251 
274 


299 
292 


5.646 
1.095 


11.74 
-0.447 


+0.05 
-0.2 


-0.02 
+0.9 


h    m 
8    4 

8 

61.45 
61.82 
52.06 
62.19 
52.18 

62.04 
51.78 
51.44 
51.01 
60.63 

60.01 
49.60 
48.99 
48.62 
48.11 

47.76 
47.50 
47.34 
47.26 
47.27 


47.38 
47.59 
47.88 
48.25 
48.69 

49.21 
49.79 
50.42 
51.10 
51.82 

52.56 
53.32 
54.07 
54.79 
55.47 

56.08 
56.61 
67.05 


S7 

94 

IS 

1 
14 

90 
34 
O 
48 
52 

51 
51 

47 
41 
35 

90 

10 
8 

1 
11 

21 
29 
87 
44 
52 

58 

03 
08 
72 
74 

76 
75 
72 
08 
01 

53 
44 


tkm. 


+68  43 


f 


37.09 
39.25 
41.63 
44.15 
46.70 

49.17 
51.46 
53.47 
55.12 
56.34 


SI 


K 


ifl 


57.09  ^ 
57.35- 
57.12* 

56.41  ;i 

55.34^" 

]5! 


tt 


S» 


SI 


53.67 
51.75 
49.52 
47.07 
44.44 

41.70 
38.91 
36.13 
33.41 
30.82  " 

28.38 
26.17  " 
24.20* 
22.55'" 
21.< 

20j?7b 
19.74  ^ 
19.64-- 
19.99' 
20.79^ 


22.03 
23.67 
25.67 


IN 


46.259 
2.754 


61.13 
+2.566 


+0.12 
-0.2 


+0.09 
+0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washbu^ton 
M«an  Time. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 


Mar. 


19.4 
1.4 
11.4 
21.3 
31.3 


Apr. 


10.3 
20.3 
30.2 
May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July     9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 

Nov.    5.7 

15.7 

25.7 

Dec.     5.6 

15.6 
25.6 
35.6 


Meaa  Place 
Sec  «,  Tan  6 


IV  a,  Dwa 


7  Arsus. 
Mag.  2.2 


Right 
Aaomsion. 


h    m 
8     7 


s 

4.840 
4.992 
5.077 


152 
85 


17 

5.094  — 

5.045   *^ 
110 

4.935 


165 
211 
247 
270 
283 


4.770 
4.559 
4.312 
4.042 

3.759 
3.473 
3.194 
2.933 
2.695 

2.489 
2.319 
2.190 
2.105   3^ 
2.068  — 

9 
2.077 
2.135 
2.241 
2.394 
2.594 


286 
279 
261 
238 

206 

170 

129 

85 


2.838 
3.120 
3.440 
3.790 
4.161 

4.547 
4.938 
5.323 
5.690 
6.028 

6.326 
6.573 
6.762 


58 
106 
153 
200 
244 

282 
320 
350 
371 
386 

391 
385 
367 
338 
298 

247 

189 


Declina- 
tion. 


-47     5 


// 


52.44 
56.11 
59.75 
63.26 
66.57 

69.59 
72.25 
74.52 
76.35 

77.71 


367 
364 
351 
331 
308 


266 
227 
188 
186 
88 


78.59 

78.97  — 
78.87  '^ 
78.28  ^ 
77.23  ^^ 

148 


75.75 
73.89 
71.67 
69.17 
66.46 

63.62 
60.72 
57.88 
55.18 
52.73 


186 
222 
250 
271 
284 


290 
284 
270 
245 
212 


50.61 

48.91 

47.74 

47.12 

47.11  — 
61 


170 

117 

62 


47.72 
48.95 
50.77 
53.14 
55.94 

59.13 
62.58 
66.19 


123 
182 
237 
280 
319 


345 
361 


2.246 
1.469 


50.89 
-1.076 


+0.04 
-0.2 


-0.04 
+0,9 


f  Cancri  {mean). 
Mag.  4.7 


Right 
Ascension. 


h    m 
8    7 

36.565 
36.749  ^33 
36.882 
36.962 
36.989  — 

25 

36.964 
36.893 
36.783 
36.643 
36.482 

36.312 
36.143 
35.983 
35.839 
35.720 

35.628 
35.568 


71 

10 
40 
61 
70 

60 
60 
44 
19 
92 

60 


26 
35.542  — 

35.560     ® 


35.591 

35.666 
35.773 
35.909 
36.074 
36.265 

36.482 
36.721 
36.983 
37.264 
37.563 

37.874 
38.193 
38.515 
38.831 
39.133 

39.414 
39.662 
39.871 


41 
75 

107 
136 
165 
191 
217 

239 
262 

281 
209 
311 

319 
322 
316 
302 
281 

248 
209 


Declina^ 
tion. 


+17  53 


// 


25.16 
24.47 
23.97 
23.67 


69 
50 
30 


13 

23.64  — 

8 

23.67 
23.72 
23.98 
24.28 
24.61 


24.94 
26.25 
26.53 
26.75 
26.95 


15 

26 
80 
83 
83 

81 
28 
22 
20 
16 


26.11 
26.24 
26.31 
26.35  — 
26.34 


13 

7 
4 

1 

6 


26.28 
26.16 
25.96 
25.68 
25.28 

24.77 
24.12 
23.33 
22.41 
21.36 

20.19 
18.96 
17.69 
16.42 
15.22 

14.11 
13.15 
12.35 


12 
20 
28 
40 
51 

65 

79 

92 

105 

117 

123 
127 
127 
120 
111 

96 
80 


34.130 
1.051 


35.32 
+0.323 


+0.07 


+0.01 
+0.8 


Bradley  1147. 
Mag.  5.7 


Right 
Ascension. 


h    m 
8     9 

8 

31.55 
82.07 
32.42 


52 
35 


32.57  — 
32.54     * 

22 


82.32 
31.93 
31.39 
30.74 
30.00 


54 
65 
74 
80 

81 
79 
74 
67 
57 

45 
32 
18 


29.20 
28.39 
27.60 
26.86 
26.19 

26.62 

25.17 

24.85 

24.67 

24.63  — 
11 

24.74 

24.98 

25.35 

25.86 

26.49 

27.23 
28.06 
28.98 
29.98 
31.02 

32.10 
33.19 
34.27 
35.32 
36.30 

37.19 
37.96 
38.58 


24 
87 
51 
63 
74 

83 

92 

100 

104 

1Q6 

109 

108 

105 

98 

89 

77 
62 


Declina- 
tion. 


+75  59 


tr 


67.10 
69.52 
72.19 
74.97 
77.78 

80.49 
82.99 
85.18 
86.96 
88.27 


242 
267 
278 
281 
271 

250 
219 
178 
131 
82 


89.09 
89.36  — 
89.09  " 
88.29  ^ 
87.00  ^^ 

173 
85.27 


83.14 
80.69 
77.W 
75.11 

72.08 
69.02 
65.97 
62.99 
60.16 

67.52 
56.11 
63.01 
61.26 
49.87 

48.92 
48.43 
48.42 
48.91 
49.89 

51.34 
63.21 
55.45 


213 
245 
270 
288 
303 

306 
305 
298 
283 
264 

241 
210 
176 
138 
95 


49 

1 

49 

98 

145 

187 
224 


24.306 
4.135 


81.71 
+4.012 


+0.16 


+0.1^ 


20  Puppls. 
Mag.  5.0 


Right 
Ascension. 


h  m 
8  9 


s 

38.846 
39.007 
39.118 
89.178 
39.186 

89.146 
39.063 
38.943 
38.796 
38.629 

38.454 
38.278 
38.111 
37.958 
37.826 

37.720 
37.643 
37.696 


161 

111 

60 

8 

40 

83 
120 
147 
167 
175 

176 
167 
153 
132 
106 

77 
47 


37.582  — 

37.600  ** 
50 


37.650 
37.733 
37.846 
37.988 
38.160 


38.359 
38.683 
38.832 
39.100 
39.386 

89.684 
39.991 
40.298 
40.597 
40.881 

41.140 
41.366 
41.563 


83 
113 
142 
173 
190 

224 
249 


298 


307 
807 
299 
284 
269 

226 
187 


Declina- 
tion. 


-15  32 


// 


41.66 
44.21 
46.67 
48.96 
61.00 

62.80 
64.31 
65.52 
66.43 
57.02 

57.31 
67.31 
57.01 
66.44 
55.60 

64.62 
53.24 
51.78 
50.16 
48.46 

46.71 
44.98 
43.34 
41.B3 
40^ 

39.61 
38.81 


255 
246 
228 
206 

180 


151 

121 

91 

50 

29 

0 

80 

57 

84 

106 

128 
146 

162 
170 
175 

173 
164 
151 
U9 
108 

70 


32 
38.49  — 

38.68    • 
39.11  " 

94 

40.05 


41.41 
43.15 
45.21 
47.61 

49.99 
62.57 
56.13 


196 
174 


380 
M8 


36.588 
1.038 


36.06 
-0.278 


Y^^.^ 
\-^,^ 


b934'*^1919 25 
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APPAKENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlncton 
Mean  Tune. 


P  Canczl. 
Mag.  3.8 


Right  DecIIna- 

Aaoenskm.        tkrn. 


Jan.  O.G 
10.5 
20.5 
30.5 

Feb.    9.5 


Mar. 


19.4 
1.4 
11.4 
21.4 
31.3 


Apr. 


10.3 
20.3 
30.2 
May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  G.9 
1C.9 
26.8 

Oct.  6.8 
1G.8 

20.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.6 


h     m 
8     12 


8 

9.763 

9.942 

10.072 

10.152 

10.179 

10.157 

10.090 

9.986 

9.852 

9.700 

9.537 
9.374 
9.219 
9.080 
8.963 

8.871 
8.810 


179 

130 
80 
27 

23 

67 
104 
134 
152 
163 

163 
155 
139 
117 
02 

61 


Mean  Place 
Sec  S,  Tan  6 


Df  a,  Do^a 


30 

8.780  — 

8.781  ^ 


8.816 

8.882 
8.977 
9.102 
9.254 
9.433 

9.637 

9.863 

10.113 

10.382 

10.668 

10.967 
11.270 
11.587 
11.893 
12.187 

12.459 
12.700 
12.902 


35 
66 

95 
125 
152 
179 
204 

226 
250 
260 
286 
209 

309 
311 
306 
294 
272 

241 
202 


+  9  25' 


tt 


81  Lynda. 
Mag.  4.4 


Right 
ABoenslUL 


60.77 
59.56 
58.52 
57.67 
57.04 

56.68 
56.32 
56.19 
56.19 
56.30 

56.49 
66.76 
67.08 
67.44 
57.84 

58.26 
58.71 
59.18 
69.65 
60.11 

60.54 

60.91 

61.20 

61.37 

61.41  — 
13 

61.28 

60.95 

60.43 

69.68 

58.74 


121 

104 

85 

63 

46 

26 
18 
0 
11 
19 

27 
82 
36 
40 
42 

45 
47 
47 
46 
43 

37 
29 
17 


57.59 
56.28 
54.85 
53.33 
51.79 

50.28 
48.86 
47.56 


33 
52 
75 
94 
115 

131 
143 
152 
154 
151 

142 
130 


7.426 

1.014 


69.98 
+0.166 


+0.06 
-0.2 


+0.01 
+0.8 


h     m 
8    17 

20*866  23^ 
21.094  ^„ 
21.271  ,^ 

109 

21.380 

21.418  — 
27 

21.391 

21.303 

21.162 

20.978 

20.765 

20.636 
20.303 
20.079 
19.874 
19.697 

19.554 
19.452 
19.392 


88 

141 
184 
213 
229 

233 
234 

305 
177 
143 

102 
60 


15 

19.377  — 
19.408  ^^ 

74 

19.482 


19.598 
19.756 
19.952 
20.184 

20.452 
20.750 
21.077  ^^ 


116 
158 
196 
232 
268 


298 


21 .431 
21.807 


354 
376 
394 

22.201 

22.606  ^ 

23.015  *"* 

23.417  ^^^ 

23.804  ^'*^ 
350 

24.163 
24.484  ^ 
24.755  ^^ 


Dedinft- 
tkm. 


+43  26 


#f 


43.32 
44.12 
46.16 
46.41 
47.78 

49.22 
60.64 
61.99 
63.18 
64.17 

64.90 
65.37 


d}  Canod. 
Mag.  6.9 


Right 


80 
104 
125 
137 
144 

142 

186 

119 

09 

73 

47 


56.56  — 

65.43   ^^ 

55.05  ^ 
66 

54.39 

53.49 

52.40 

51.13 

49.71 


48.18 
46.56 
44.88 
43.17 
41.45 

39.73 
38.05 
36.45 
34.91 
33.50 

32.25 
31.18 
30.34 
29.77   ^ 
29.49  — 

2 

29.51 
29.85 
30.50 


90 

109 
127 
142 
153 

162 
168 
171 
172 
172 

168 
100 
154 
141 
125 

107 
84 
57 


3-1 
65 


h 
8 


m 
18 


46.103 

46.297  ^^ 

46.442 

46.633 

46.671  — 
15 


46.666 
46.494 
46.392 
46.269 
46.104 


62 
103 
183 
155 
169 


17.895 
1.377 


56.90 
+0.947 


+0.08 
-0.2 


+0.04 
+0.8 


45.936 
45.766  *~ 
45.605  "^ 
45.458  "^ 

45.334  ^^ 

98 


45.236 
45.169 
45.134 
45.131 
45.163 

45.227 
45.322 
45.448 
45.603 
45.784 

45.992 
46.224 
46.480 


67 
35 
3 
32 
64 

95 
126 
155 
181 
208 

232 
256 


46.756  ^® 
295 

311 


47.a'31 

47.362 
47.682 
48.006 
48.327 
48.637 

48.025 
49.183 
49.402 


320 
324 
321 
310 
288 


258 
219 


tioil. 


+18  36 


tt 


40 
28 


24.72 

24.03 

23.64 

23.26 

23.17  — 
7 

23.24 

23.46  ** 

23.76 

24.12 

24.60 


Mag.  1.7 


KiKht 


80 


24.89 
26.26 
26.67 
26.84 
26.04 

26.20 
26.31 
26.36 
26.36 
26.31 

26.20 
26.01 
25.74 
25.38 
24.91 

24.32 
23.58 
22.72 
21.73 
20.60 

19.38 
18.09 
16.77 
15.46 
14.22 

13.09 
12.11 
11.31 


83 
27 
30 
16 

11 
5 
0 
5 

11 

19 
37 
36 
47 
59 

74 

86 

99 

113 

122 

129 
132 
131 
124 
113 

98 
80 


43.693 
1.055 


36.44 
+0.330 


h     m 
8    20 

54.389 

54.487 

54.4d8  — 

54.426  " 
153 

54.273 

54.051 

53.767 

53.436 

53.068 


384 
331 


^0.07 
-0.2 


+0.01 

+a8 


52.680 
52.282 
51.887 
51.606 
51.152 

60.831 
60.562 
60.322 
50.147 


881 
SM 
821 

279 
230 
175 
115 


60.032 

50 

49.982  ~ 

49.996   " 

50.077   ^ 

50.227  ^^ 


215 
279 


50.442 

50.721 
51.058  ^" 
51.448  ^ 
61.881  ^ 
52.348  **^ 

488 

52.837 

53.333*^ 

53.821  *** 

54.287  *•* 

54.714  *^ 
374 

66.088 
55.398  ^^^ 
55.631^ 


BecUitt. 
tion. 


-69  14 


n 


54.24 
58.06 
61.92 


3» 


65.72** 


M 


69.35 

72.73 
75.79 
78.45" 
80.69*" 
82.44  *' 

m 

83.70  „ 

71 

o4.4:l    ft 

84.65- 
84.34  * 

83.52  ■ 

ua 


80  00 

80.46 
78.30 
75.79 
73.03 

70.07 
66.99 
63.93 
60.97 
58.20 


1:1 
SM 

asi 


27 


55.74  g^ 
53.69  ^^ 
62.14  ^ 
51.16  ^ 
50.79- 

51.08 
52.04;^ 

55.79^ 

Vi 

68.87  " 


51.181 
1.966 


54.66 
-1.681 


+0.02 
-0.2 


-0. 

+a8 


APPARENT  PLACES  OfF  STARS,  1919. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlxiffton 
Mean  Time. 


Jan.  0.6 
10.5 
20.5 
90.5 

Feb.    9.5 


80  XoBooenitti. 
Mag.  4.0 


6  Chanueleoiitis. 
Mag.  4.3 


Bight 


Mar. 


19.4 
1.4 
11.4 
21.4 
31.3 


Apr. 


10.3 
20.3 
30.2 
May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.6 


h     m 
8    21 


in 

131 
81 


8 

39.108 

39.285 

39.416 

39.497 

39.526  — 
10 

39.507  ^ 

39.444  ** 

39.345 

39.215 

39.066 

38.906 
38.744 
38.588 
38.445 
38.323 

38.224 
38.153 
38.109 


Dwfllna- 
tkm. 


W 
UO 
148 
IflO 

1«2 
IM 
143 
122 
00 

71 
44 


38.097  — 
38.116  ^* 

40 

38.165 
38J244 
38.352 
38.487 
38.650 


70 
106 
186 
163 
180 

215 
237 
260 

39.827*" 

202 

40.119 

40.422** 

40.728 


38.839 
39.054 
39.291 
39.550 


41.029 
41.319 

41.587 
41.827 
42.028 


808 
801 
290 

268 

240 
201 


-  3  38 


tf 


36.12 
38.10 
39.94 
41.59 
43.03 

44.23 
45.20 
45.93 
46.43 
46.71 

46.79 
46.68 
46.37 
45.91 
45.29 

44.51 
43.62 
42.63 
41.56 
40.44 

39.32 
38.23 
37.22 
36.34 
35.64 


108 
184 
166 
144 
120 


07 
78 
60 
28 

_8 

11 
81 
46 

62 
78 

80 

00 

107 

112 

112 

100 

101 

88 

70 

40 


86.15^ 

35.02  ^ 
35.42  ^ 
36.15  "^ 

106 

37.21 


Right 
Asomskm. 


38.56 
40.18 
42.01 
43.99 

46.06 
48.14 
50.16 


186 

162 
183 
108 
207 

208 

202 


27 


h  m 
8  22 

8 

71.12 
71.39 
71.48  — 

71JSS  i!! 

71.09 

70.65 
70.03 
69.30 
68.46 
67.54 

66.56 
65.56 
64.55 
63.55 
62.60 

6L72 
60.92 
60.24 
59.67 
59.24 


44 

62 
78 

84 
02 
08 

100 

101 

100 

06 

88 

80 
68 
67 
48 
26 


58.98 
58.86  — 
58.91    * 


59.14 
59.53 

60.07 
60.77 
61.58 
62.50 
63.49 

64.53 
65.57 
66.59 
67.54 
68.39 

69.10 
69.67 
70.06 


23 
80 
64 

70 
81 
02 
00 
104 

lOi 

102 

06 

86 

71 

67 
30 


Dedina- 
tUm. 


-77  13 


It 


23.62 
27.39 
31.26 
35.12 
88.87 

42.41 
45.66 
48.56 
51.04 
53.07 


377 
387 


876 
864 


826 
200 
248 
203 
166 

55.64 
56.13  — 
56X)8    * 
55.51  *^ 

100 


o  Uruo  Hajoila. 
Mag.  3.5 


Bight 
AaeeR^fcm. 


54.42 
52.86 
50.85 
48.47 
45.76 

42.82 
39.72 
36.58 
33.50 
80.57 


166 
201 
238 
271 
204 

810 
314 
308 
293 
266 


27.92^ 

2^-^181 
23.84^^ 

22.57  ^ 

21.92  — 
1 


21.93 
22.59 
23.92 
25.87 
28.37 

31.35 
34.71 
38.35 


66 
133 
196 
250 
208 

836 
864 


h      m 
8    23 

s 
36.91 
37.24 
37.47 
37.62 
37.66 

37.61 
37.46 
37.24 
36.95 
36.62 

36.25 
35.88 
35.52 
35.17 
34.86 

34.60 
34.40 
34.28 
34.21 
34.20 

34.26 
34.39 
34.58 
34.84 
35.15 

35.52 
35.94 
36.40 
36.90 
37.43 

37.99 
38.56 
39.14 
39.71 
40.26 

40.76 
41.21 
41.59 


33 

23 

16 

4 

"i 

16 
22 
29 
83 
37 

37 
36 
36 
81 
26 

20 

12 

7 

1 

6 

13 
19 
26 
31 
37 

42 
46 
60 
63 
66 

67 

68 
67 
66 
60 

46 
38 


Decltaa- 
tion. 


+60  58 


r/ 


69.66 
71.34 
73.29 
75.45 
77.71 

79.96 
82.11 
84.08 
85.77 
87.11 

88.07 
88.59 


168 
196 
216 
226 
226 

216 
197 
169 
134 
96 

62 
8 


Qroombxldfe  1460. 
Mag.  6.0 


Right 
Ascension. 


88.67  — 

88.32   ^ 

87.54  ^* 
117 

86.37 


151 
l0l 
207 
226 
241 


84.86 

83.05 
80.98 
78.72 

76.31 
73.80 
71.25 
68.71 
66.21 

63.80 
61.54 
59.46 
57.60 
56.01 

54.74 
53.80 
53.26 
53.13  — 
53.42  ® 

72 

54.14 


251 
255 
254 
250 
241 


226 
208 
186 
150 
127 


94 
54 


55.27 
56.77 


113 
150 


h     m 
8    27 

42*096 
42.332 
42.511  ,,, 
42.628 
42.679  — 

10 

42.669 
42.600 
42.481 
42.322 
42.134 

41.929 
41.719 
41.514 
41.326 
41.162 

41.029 
40.930 
40.870 


60 
110 
150 
188 
206 

210 
206 
188 
164 
133 

00 
60 


21 
40.849  — 

40.869  ^ 
60 


40.929 
41.027 
41.163 
41.335 
41.541 

41.778 
42.046 
42.343 
42.665 
43.011 

43.375 
43.752 
44.136 
44.516 
44.885 

45.229 
45.539 
45.804 


98 
136 
172 
206 
237 

268 
297 
322 
346 
364 

377 
384 
380 
360 
344 

310 
265 


Dedina- 
tion. 


+38   17 


/» 


29.04 
29.46 
30.17 
31.08 
32.16 

33.36 
34.58 
35.76 
36.86 
37.82 

38.57 
39.11 
39.41 
39.46 
39.27 

38.85 
38.21 
37.39 
36.41 
35.27 

34.01 
32.66 
31.23 
29.73 
28.19 

26.62 
25.04 
23.47 
21.93 
20.46 

19.09 
17.86 
16.81 
15.97 
15.39 

15.09 


15.07  — 
15.36  ^ 


42 
71 
91 

108 
120 

122 

118 

110 

06 

76 

64 

30 
6 

19 
42 

64 

82 

98 

114 

126 

135 
143 
150 
154 
157 

158 
157 
154 
147 
137 

123 

106 

84 

58 

30 


Mean  Place 
See  Sy  Tan  6 


36.867 
1.002 


28.68 
-0.064 


65.617 
4.523 


25.62 
-4.411 


32.950 
2.062 


85.06 
+1.803 


39.352 
1.274 


42.76 
+0.790 


+0.06 
-0.2 


0.00 

+0.8 


-0.03 
-0.2 


-0.17 
+0.8 


+0.10 
-0.2 


+0.07 

+o.a 


+0.08 


+Q.<V^ 


388 


APPARENT  PLACES  OF  STAB8,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washtnston 
Mean  Tune. 


Jan. 


Feb. 


Mar. 


0.6 
10.6 
20.5 
30.5 

9.5 

19.4 
1.4 
11.4 
21.4 
31.3 


Apr. 


10.3 
20.3 
30.3 
May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
1G.9 
26.8 

Oct.  6.8 
1G.8 

20.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.7 

15.6 
25.6 
35.6 


Mean  Pluco 
See  5,  Tan  5 


fl  Cancri. 
Mag.  5.5 


Right 
Ascension. 


h 
8 


m 
28 


s 

4.061^ 

4«3  ,^ 
4.526   ^, 

4.572  — 

5 


4.567 
4.513 
4.418 
4.288 
4.136 

3.968 
3.798 
3.6:i5 
3.485 


54 

95 

130 

152 

Ift** 

170 
163 
iriO 
130 


3.355 

103 

3.252   . 

3.178 

3.134 


1 

44 


10 

3.124 -- 

3.147   ^* 

56 


3.203 
3.2«K) 
3.408 
3.554 
3.730 


3.933 
4.160 
4.414 
4.689 
4.984 

5.296 
5.620 
5.950 
6.278 
6.596 

6.893 
7.161 
7.392 


87 

llH 

14ft 
170 
203 

227 
254 
275 
295 
312 

324 
330 
328 
318 
2'.>7 

21)8 

2rn 


1.657 
1.069 


Declina- 
tion. 


-1-20  42 
50.47   ^ 

^^•^«    1. 
49.32  — 

49.35     ^ 

19 
49.54 
49.88 
50.29 
50.76 
51.24 

51 .70 
52.11 
52.46 
52.74 
52.93 


34 
41 
47 
48 
40 

41 
35 
2S 
19 
V2 


53.05 


53.10  — 
53.07     •* 


52.97 
52.R0 

52.54 
52.21 
51.80 
51.28 
50.66 

49.92 
49.06 
48.07 
40.9/ 
4.1. /o 

129 

41.46 
43.12 
41.77  ^•'*'''' 
40.46  ^'^^ 
39.25  *^^ 

109 


10 
17 
2tJ 

:« 

41 
52 
62 
74 

SO 


131 


38.16 
37.24 
36.53 


92 
71 


61.89 
+0.378 


+0.07 
-0.2 


+0.02 
+0.8 


Oioombrldge  IMA. 

Mag.  6.3 


Rifcht      ■    Dedtauh 
Ascension.  '      tlon. 


h 
8 


m 
30 


s 

50.26 
50.80 
51.18 
51.39 
51.44 

51.33 
51.06 
50.65 
50.13 
49.52 

48.85 
48.16 
47.48 
46.82 
46.22 

45.69 
45.25 
44.92 
44.70 
44.61 

44.64 
44.78 
45.05 
45.43 
45.91 

46.49 
47.16 
47.93 
48.75 
49.63 

50.56 
61.51 
52.47 
53.41 
54.31 

55.13 
55.86 
56.47 


54 

38 

21 

5 

11 


27 
41 
52 
61 
67 

09 
68 
66 
60 
53 

44 

33 
22 

9 

3 

14 
27 

4^ 

5H 

67 

1 1 
82 
88 
93 

95 
96 
94 

90 

82 

73 
61 


+73  54 
35.23 


37.40 
39.89 
42.56 


-    45.31 


217 
349 
267 
275 
273 


48.04 

50.62 
52.95 
54.93 
56.48 


258 
233 

198 
155 
108 


57.56  ^. 
58.13  ^ 
58.17  — 

57.67  ^ 

56.68  ^ 

147 

55.21 


187 
224 
254 
276 
293 


3l.C> 


53.34 
51.10 
48.56 
45.80 

42.87 
39.82 
36.75  *'^ 
33.72  ^ 
30.76^ 

2S1 

27.95 
25.34 

oo  Q7  237 
20.-) 
170 
130 


261 


20.92 

19.22 

17.92 
17.06 
16.68  -' 
16.79    ^^ 


86 
38 


01 
Hi 


17.40 

18.51 
20.08 
22.07  '••' 


15: 


44.168 
3.008 


51.78 
+3.467 


+0.13 
-0.2 


+0.14 
+0.8 


dHydna. 

Mag.  4.2 


Right 
Aseoukm. 


h 
8 


m 
33 


24*426  ^„ 

24.769 
24.868 
24.915  — 

4 


24.911 
24.863 
24.775 
24.656 
24.515 

24.361 
24.203 
24.049 
23.907 
23.785 


48 

88 
119 
141 
154 

168 
154 
142 
122 

101 


23.684 
23.610   ;, 
23.564   J. 
23.549  — 
23.563    " 

44 


23.607 
23.681 

23.783 


74 
102 

23.91-1  "^ 
24.072  ^^ 

183 


24.255 
24.465 
24.697 


210 
232 


24.9">3*^ 
275 

293 


25.228 

25.521 
25.826 
26.137 
26.447 
26.747 

27.029 
27.2S3 
27.rK)l 


305 
311 
310 
300 
2S2 


25 1 
218 


22.176 
1.005 

+0.0«) 
-0.2 


DedlDft- 
tkm. 


+  5  58 


tt 


64.20 
62.71 
61.40 
60.31 
59.42 

58.75 
58.27 
58.00 


149 
131 
109 


87 

48 

77 


la 
67.88  — 

67.90     ' 
14 

58.04  ^ 

58.80  ** 

58.63 

59.03 

69.60 


ss 

40 
47 
53 

56 
59 
61 
61 
58 

52 
44 
32 


60.03 
60.59 
61.18 
61.79 
62.40 

62.98 
63.50 
63.94 
64.26   ^^ 

64.42  — 

1 

64.41 
64.19 
63.74 
63.03 
62.09 

60.91 
59.53 
57.99 
56.32 
54.59 

52.86 
51.20 
49.65  ^'^ 


22 
45 
71 
94 
118 

138 
154 
167 
173 
173 

166 


73.42 

+0.105 


0.00 
+0.8 


0'HydxB. 

Hag.  4.5 


Right 


h      m 
8     34 

34.093   ^^ 

34.193    ._ 

34.240  — 
3 

34.237 

34.190 

34.103 

33.934 

33.844 


47 

87 

119 

140 

154 


33.090 
33.533  *" 
33.380 


163 
143 


33.238 
33.115  ^® 

101 

33.014 
32.940 
32.892 
32.875 
32.888 


74 

48 
17 

13 
42 


72 

99 

128 

155 

181 

307 


32.930 

33.002 
33.101 
33.229 
33.384 

33.565 
33.772 
34.003®^ 
34.258  ^ 
34.532  ^* 

291 

34.823 
35.127  *^ 
35.437  '*® 
35.745  ^^ 
36.043  *"* 

282 

3b.325 
36.578  *^ 
36.795  ^*" 


tiOB. 


+  3  37 


li 


27.30 


25. 


24.24 
22.99 
21.96 

21.14 
20.55 
20.14 
19.93 


ifi 

10 
IS 
MS 

a 


41 

n 

19.87  - 

9 

19.96 
20.18 
20.50 
20.92 
21.42 

21.99 
22.63 
23.33 
24.05 
24.77 

25.46 
26.12 
26.69 
27.14 
27.44 


a 
s 

r 
u 

if 

s: 

4S 

n 
la 


27.54 
27.42 
27.07 
26.43 
25.54 


12 

M 
9 

m 

24.39 


IM 


23.02 
21.44  ^ 
19.72*:^ 


17.93 


l« 


16.11  ^ 
14.32^^. 
12.65  *•■ 


31.520 
1.002 


36.15 
+0.063 


+0.06 
-0.2 


0.00 
+0.8 


APPARENT  PLACES  OP  STARS,  1919. 


389 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashiDfton 
Ban  Tune. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 


Mar. 


19.4 
1.4 
11.4 
21.4 
31.3 


Apr. 


10.3 
20.3 
30.3 
May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July     9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.     5.7 

15.6 
25.6 
35.6 


7  Cancxi. 

Mag.  4.7 


Right 
Ascension. 


Mean  Place 
Sec  6,  Tan  d 


h  m 
8  38 


s 
38.483 
38.700 
38.867 
38.981 
39.041 

39.047 
39.002 
38.914 
38.791 
38.643 

38.479 
38.310 
38.146 
37.992 
37.858 

37.749 
37.667 
37.615 


217 

167 

114 

60 

6 

45 

88 

133 

148 

164 

169 
164 
154 
134 
109 

82 
52 


19 
37.596  — 

37.610   " 
45 


37.655 
37.732 
37.840 
37.977 
38.143 


38.336 
38.557 
38.804 
39.074 
39.366 

39.677 
40.002 
40.334 
40.666 
40.991 

41.296 
41.574 
41.815 


77 
108 
137 
166 
193 

221 
247 
270 
292 
311 

325 
332 
332 
325 
305 

278 
241 


Declina- 
tion. 


+21  45 


tt 


26.49 
25.90 
25.54 


59 
36 


25.42  — 
25.49     ^ 

27 

25.76 
26.16 
26.64 
27.18 
27.74 

28.26 
28.74 
29.14 
29.45 
29.67 

29.79 
29.82  — 
29.76    ® 

14 
24 
82 


40 
48 
54 
56 
52 

48 
40 
31 
22 
12 


29.62 
29.38 

29.06 
28.65 
28.14 
27.54 
26.81 

25.97 
25.02 
23.95 
22.75 
21.46 

20.10 
18.70 
17.30 
15.94 
14.69 

13.58 
12.65 
11.95 


41 
51 
60 
73 

84 

95 
107 
120 
129 
136 

140 
140 
136 
125 
111 

93 
70 


i  Canozl. 
Mag.  4.2 


Right 
Asoension. 


36.107 
1.077 


38.51 
+0.399 


h     m 
8    40 


8 

7.414 
7.628 
7.793 
7.907 
7.966 

7.973 
7.931 
7.846 
7.726 
7.583 

7.425 
7.261 
7.100 
6.951 
6.820 

6.713 
6.634 
6.583 


214 

165 

114 

59 

7 

42 

85 

120 

143 

158 

164 
161 
149 
131 
107 

79 
51 


20 

6.563  — 
6.575  ^^ 

43 


6.618 
6.692 
6.796 
6.928 
7.089 

7.277 
7.493 
7.734 
7.999 
8.285 

8.591 
8.909 
9.236 
9.563 
9.881 

10.182 
10.455 
10.693 


74 
104 
132 
161 

188 

216 
241 
265 
286 
306 

318 
327 
327 
318 
301 

273 
238 


Dedina> 

tiOB. 


+18  26 


/# 


58.67 
57.88 
57.31 
56.96 


79 
57 
35 


56.83  — 
5 


56.88 
57.10 
57.42 
57.83 
58.27 


22 
32 
41 
44 
45 

43 
39 
34 
28 
20 

15 

8 


58.72 
59.15 
59.54 
59.88 
60.16 

60.36 
60.51 
60.59 
60.60  — 
60.55     ^ 

14 

60.41 
60.18 
59.86 
59.44 
58.89 

58.20 
57.38 
56.42 
55.31 
54.07 

52.73 
51.31 
49.86 
48.42 
47.04 

45.78 
44.68 
43.77 


23 
32 
42 
55 
69 

82 

96 

111 

124 

134 

142 
145 
144 
138 
126 

110 
01 


aPyzldis. 
Mag.  3.7 


Right 
Ascension. 


h     m 
8    40 


s 
22.500 
22.691 
22.827 
22.908 


191 

136 

81 


22.932  — 
30 

22.902 

22.822 

22.699 

22.541 

22.359 


80 
123 
158 
182 
199 

205 


5.083 
1.054 


70.21 
+0.334 


22.160 
21.955 
21.752  ^ 
21.558  ^^ 
21.380 

21.225 
21.097 
20.996 
20.928 
20.894 

20.894 
20.931 
21.005 
21.115 
21.262 

21.445 
21.663 
21.913 
22.192 
22.497 

22.821 
23.158  ^^ 

342 
337 
323 
297 


178 
155 

128 

101 

68 

34 

0 

37 

74 

110 

147 

183 

218 
250 
279 
305 
324 


23.500 
23.837 
24.160 

24.457 
24.720 
24.938 


263 
218 


Declina- 
tion. 


-32  53 


tf 


39.81 
43.08 
46.33 
49.48 
52.44 


327 
325 
315 
296 
273 


55.17 
57.58  j; 
59.65 
61.35  ''° 
62.65  ^^ 

01 


49 


63.56 
64.a5 


64.12  — 
63.79  ^ 
63.06   ^^ 

109 


61.97 
60.54 
58.80 
56.81 
54.62 

52.30 
49.92 
47.55 
45.29 
43.23 


143 
174 
199 
219 
232 


238 
237 
226 
206 
179 


^^•^  145 

39.99  ^^, 
38.97   ^ 

38.44  — 

38.45  ^ 


38.99 
40.07 
41.69 
43.78 
46.28 

49.10 
52.17 
55.38 


los 

162 
209 
250 
282 


307 
321 


t  Cancri. 
Mag.  4.2 


Right 
Ascension. 


20.206 
1.191 


37.47 
-0.647 


h 
8 


m 
41 


8 

50.483 
50.714 
50.894 
51.018 
51.084 

51.092 
51.047 
50.956 
50.826 
50.669 

50.495 
50.314 
50.136 
49.972 
49.825 

49.705 
49.613 
49.554 


231 

180 

124 

66 

_8 

45 

91 

130 

157 

174 

181 
178 
164 
147 
120 

92 
59 


26 

49.528  — 
49.537     ^ 

43 


49.580 
49.657 
49.767 
49.908 
50.081 

50.284 
50.514 
50.772 
51.056 
51.364 

51.690 
52.032 
52.384 
52.734 
53.078 

53.402 
53.697 
53.954 


77 
110 
141 
173 
203 

230 
258 
284 
308 
326 

342 
352 
350 
344 
324 

295 
257 


Declina- 
tion. 


+29     2 


tt 


72.19  ^3 
72.01  — 
72.09     ^ 


72.42 
72.94 

73.64 
74.43 
75.27 
76.12 
76.91 

77.60 

78.17 

78.60 

78.86   ^^ 

78.96  — 
6 

78.90 

78.67 

78.31 

77.82 

77.20 


33 
52 
70 

79 
84 
85 
79 
69 

57 
43 
26 


76.45 
75.61 
74.67 
73.63 
72.50  "^ 

122 


23 
36 
49 
62 
75 

84 

94 

104 


71.28 
69.98 
68.62 
67.20 
65.75 

64.30 
62.89 
61.56 
60.37 
59.33 


130 
136 
142 
145 
145 


141 

133 

119 

101 

82 


58.51 
57.93 
57.61 


58 
32 


48.010 
1.144 


85.49 
+0.556 


+0.07 
-0.3 


+0.02 
+0.8 


+0.07 
-0.3 


+0.01 
+0.8 


+0.05 
-0.3 


-0.03 


+0.07 


390 


APPARENT  PLACES  OF  STARS,  1919, 


F^OR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washini^on 
liean  Time. 


Jan. 


Feb. 


0.6 
10.6 
20.5 
30.5 

9.5 


19.5 
liar.  1.4 
11.4 
21.4 
81.3 

Apr.  10.3 
20.3 
30.3 

May  10.2 
20.2 

30.2 

June    9.2 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.7 

15.6 
25.6 
35.6 


5  Aisna. 

Mag.  2.0 


Right 
Ascensioii. 


h     m 
8    42 

30*559  ^, 
30.775  j^^ 
30.915 
30.979  — 
30.965  ** 

86 


30.879 
30.728 
30.520 
30.264 
29.974 

29.657 
29.330 
29.000 
28.679 
28.377 

28.099 
27.854 
27.648 
27.487 
27.375 

27.315 


27.309  — 
27.361  *^ 
27.471  "° 
27.639  ^^ 

224 

27.863 


151 
208 
256 
290 
317 

327 
330 
321 
302 

278 


245 
206 
161 
112 
60 


6 


Mean  Place 
Sec«,Tan« 

D^a,  Dwtt 


28.142 
28.471 
28.843 
29.251 

29.685 
30.134 
30.585 
31.023 
31.434 

31.805 
32.125 
32.381 


270 
329 
372 
408 
434 


449 
451 
438 
411 
371 

820 
256 


Dedlii»> 
tion. 


-54  24 


n 


39.81 
43.54 
47.34 
51.12 
54.76 

58.18 
61.31 
64.09 


373 
880 
878 
364 
342 

313 

278 


66.45^ 


68.37 


192 
143 


69.80  ^ 

70.74   ^^ 

71.16  — 

71.08     * 

70.49  ^ 
107 

69.42 

152 
192 
229 
258 
279 

293 
297 
290 
274 
247 


67.90 

65.98 
63.69 
61.11 

58.32 
55.39 
52.42 
49.52 
46.78 


^f  210 

40.57  ,,^ 

39.46 

38.95  — 
12 

39.07 


39.84 


77 


41.25  "^ 
43.25  ^'^ 
45.80^ 

300 


48.80 
52.15 
55.76 


335 
361 


27.805 
1.718 


40.77 
-1.398 


cHydrs. 

Mag.  3.5 


Right 
Ascension. 


h  m 
8  42 


8 

31.523 
31.727 
31.884 
31.992 
32.048 


304 

157 

108 

66 

6 


32.054 
32.014  ^ 
31.933  *^ 
31.821  "^ 
31.685  ^^ 

151 
31.534 


+0.03 
-0.3 


-0.06 
+0.8 


31.378 
31.225 
31.083 
30.958 

30.854 
30.775 
30.725 
30.702 
30.708 

30.745 
30.811 
30.905 
31.027 
31.175 

31.352 
31.554 
31.781 
32.033 
32.305 

32.595 
32.900 
33.212 


156 
153 
142 
125 

104 


79 
50 
23 

6 
37 

66 

94 

122 

148 

177 

202 
227 
2.32 
272 
290 

305 
312 


Declina- 
tion. 


+  6  42 


tt 


148 

120 

107 

86 

64 

45 
24 


51.21 

49.73 
48.44 
47.37 
46.51 

45.87 
45.42 
45.18 
45.09  — 
45.14     * 

17 

45.31 
45.58 
45.92 
46.33 
46.79 

47.30 
47.83 
48.39 
48.95 
49.51 

50.03 
50.49 
50.87 
51.11 


27 
34 
41 

46 
51 

53 
56 
56 
56 
52 

46 
38 
24 


51.22  il 

6 


51.16 
50.87 
50.37 
40.62 
48.64 


29 
50 
75 
98 
'  121 

47.43 


0r*Canerl(mean). 
Mag.  5.5 


Right 
Aawnnsion. 


33.525  ^^^ 
303 

288 


33.828 

34.116 
34.377 
34.603 


201 
226 


46.01 


142 
155 


44.46 
42.77  'f 
41.04  ^'^ 


173 


39.31 
37.65 
36.11 


166 
154 


h     m 
8    49 


s 
20.893 
21.137 
21.325 
21.459 
21.535 

21.552 
21.514 
21.427 
21.302 
21.146 

20.972 
20.790 
20.608 
20.438 
20.286 

20.157 
20.059 
19.992 


944 

188 

184 

76 

17 

38 
87 
35 
56 

74 

82 
82 
70 
52 
29 

98 
67 


33 

19.959  — 

19.960  ^ 
36 

19.996 
20.066 
20.169 
20.305 
20.471 


29.300 
1.007 


60.76 
+0.118 


+0.06 
1-0.3 


+0.01 
+0.8 


20.669 
20.896 
21.153 
21.436 
21.745 

22.073 
22.420 
22.775  ^' 


70 
103 
136 
166 
198 

227 
257 
283 
309 
328 

347 


23.133 
23.484 

23.817 
24.122 
24.389 


358 
351 
333 


305 
267 


Declina- 
tion. 


+30  52 


if 


69.62 
69.40  — 
59.57  " 


59.98 
60.61 

61.40 
62.31 
63.26 
64.21 
65.10 

65.88 

66.52 

67.00 

67.29;; 

67.40  — 
7 

67.33 

67.07 

66.66 

66.09 

65.38 


41 
63 
79 

01 
06 
06 
80 
78 

64 

48 


64.54 
63.59 
62.52 
61.35 
60.09 

58.75 
57.34 
55.86 
54.33 
52i80 

51.28 
49.81 
48.44 
47.22 
46.19 

45.39 
44.84 
44.59 


26 
41 
67 
71 

84 

05 
107 
117 
136 
134 

141 
148 
153 
153 
152 

147 
137 
122 
103 
80 

55 
25 


{"Hydne. 
Mag.  3.3 


Right 


18.425 
1.165 


73.47 
+0.598 


h     m 
8    51 


9.043 
9.254 
9.419 
9.535 
9.599 

9.613 
9.581 
9.508 
9.401 
9.271 


Sll 

les 

116 
64 
14 

n 

71 
107 


147 


9.124 
8.971 
8.820 
8.678 
8.561  *" 


Ul 
141 


8.445 
8.363 
8.306 
8.278 
8.277  — 


106 

83 
57 

28 


57 

85 

114 

140 

160 


104 


+0.07 

-0.3 


+0.03 
+0.7 


8.306 
8.363 
8.448 
8.562 
8.702 

8.871 
9.065 
9.287 
9.533 
9.802 


10.090 
10.394  *^ 
10.707  ^" 
11.021  ^^ 
11.328  ^' 

302 

11.620 
11.886 
12.120 


346 
300 


+  6  14 


r» 


la 
m 

113 


66.95 
65.43 
64.09 
62.97 

62.07  " 

m 

61.39 
60.92  ^ 
60.65  jj 
60.54- 
60.58   * 

60.74 
61.01 
61J6 
61.78 
62.25 

62.77 
634S2 
63  J9 
64.47 
65.04 

66.58 
66.05 
66.44 

66.70 


r 
s 
tt 

47 

Si 

Si 
H 

S 
M 

47 

31 
% 


It 

66.81  - 


66.75 
66.47 
65.97 
65.21 
64.23 


50 
76 

IS 


63.00 
69.98; 

56.51  *:: 

in 
54.74 


63.03 
51.43 


in 

lU 


6.861 
1.006 


76.60 
+0.110 


+0.06 
-0.3 


0.00 
+0.7 
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APPARENT  PLACES  OY  STAE8,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wastainston 
Mean  Tune. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
Mar.  1.4 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.1 

29.1 

July     9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  G.9 
1G.9 
2t;.9 

Oct.  6.8 
1G.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.6 
25.6 
35.6 


a^  Unae  Hajods. 

Mag.  4.9 


Right 
Aaoension. 


h 
9 


m 
3 


8 

21.52 
22.00 
22.37 
22.63 
22.76 

22.77 
22.66 
22.45 
22.14 
21.76 

21.32 
20.85 
20.37 
19.90 
19.47 

19.07 
18.73 
18.46 
18.25 
18.13 

18.09 
18.14 
18.26 
18.46 
18.74 

19.10 
19.54 
20.03 
20.58 
21.19 

21.85 
22.53 
23.24 
23.95 
24.64 

25.30 
25.90 
26.43 


48 
37 
96 
13 
1 

11 
21 
81 
38 
44 

47 
48 
47 
43 
40 

34 
27 
21 
12 
4 

5 
12 
20 
28 
36 

44 

49 
55 
61 
66 

68 
71 
71 
69 
66 

60 
53 


Dedlna- 
tkm. 


+67  27 


ff 


33.66 
35.32 
37.36 
39.67 
42.18 

44.78 
47.32 
49.73 
51.91 
53.76 

55.21 
56.20 
56.72 


56.74  — 

56.27   *^ 
03 

55.34 


166 
2M 
231 

251 
260 

254 
241 
218 
185 
145 


99 
52 


53.97 
52.21 
50.11 
47.72 

45.09 
42.30 
39.38 
3G.41 
33.44 

30.52 
27.71 
25.09 
22.67 
20.53 

18.73 
17.30 
16.31 
15.79 
15.75 

16.23 
17.19 
18.62 


137 
176 
210 
239 
263 


279 
292 
297 
297 
292 


281 
262 
242 
214 
180 


143 

99 

52 

4 

48 

96 
143 


xCanczL 
Mag.  5.1 


Right 
Afloenaloo. 


h    m 
9    3 


s 
23.903 
24.128 
24.306 
24.440 
24.520 

24.548 
24.528 
24.466 
24.369 
24.244 

24.102 
23.952 
23.801 
23.657 
23.527 

23.416 
23.327 
23.264 
23.227 


225 

180 

132 

80 

28 

20 

62 

97 

125 

142 

150 
151 
144 
130 
111 

89 
63 
27 

8 


23.219  — 

20 

23.239 
23.287 
23.363 
23.468 
23.600 


23.761 
23.948 
24.164 
24.405 
24.672 

24.959 
25.265  ^ 


48 

76 

105 

132 

161 

187 
216 
241 
267 
287 


25.581 

25.901 
26.218 

26.520 
26.800 
27.047 


316 
320 
317 
302 


280 
247 


BedlDft- 
ticm. 


+10  59 


It 


30.84 
29.53 
28.44 
27.57 
26.95 

26.54 
26.34 
26.31  — 
26.43   " 

34 

32 


131 

100 

87 

82 

41 

90 


26.67 

26.99 
27.37 
27.78 
28.21 
28.65 

29.09 
29.51 
29.91 
30.27 
30.59 

30.84 
31.02 


38 

41 
43 
44 
44 

42 
40 
36 
32 
25 

18 
9 


31.11  — 
31.07     ^ 


30.88 

30.53 
30.00 
29.25 
28.31 
27.16 

25.83 
24.34 
22.72 
21.04 
19.34 

17.70 
1G.15  *^ 
14.75  "' 


19 
35 

53 

75 

94 

115 

133 

149 
162 
168 
170 
164 


XAzfOS. 
Mag.  2.2 


Right 


h    m 
9    5 

8 

3.343 

3.850 

3.894  — 
16 

3.878 

3.804 

3.681 

3.516 

3.319 

3.100 
2.867 
2.629 
2.396 
2.175 

1.972 
1.792 
1.640 
1.520 
1.435 

1.388 


74 
123 
IM 
107 
210 

333 
238 
233 
221 
308 

180 

152 

120 

85 

47 

6 


1.382  — 
1.419  " 
1.499  ^ 
1.624  ^^ 

169 
1.793 


213 
256 


2.006 
2.262 
2.5.54  ^^ 
2.882  ^ 

3.236 
3.610 
3.993 
4.374 
4.742 

5.085 
5.391 
5.650  ^ 


354 


374 
383 
381 
36$ 
343 


306 


tfcm. 


-43    6 


It 


850 
S5S 

813 
Ml 
S31 


18.52 
22.02 
25.57 
29.09 
82.60 

85.71 
88.65 
41.25 
43.48 
45.31 

46,71 
47.65 
48.14 
48.17  — 
47.74  *• 


183 

140 

04 
49 


Mag.  3.8 


Rlgtat 


T 


46.86 
45.58 
43.92 
41.93 
39.66 


128 
166 
199 
227 
247 


37.19 
34.58 
31.93 
29.33 
26.85 

24.62 
22.71 
21.22 
20.21 


261 
265 
260 
248 
223 

191 
149 
101 


45 

19.76  — 
12 

19.88 
20.60 
21.91 
23.79 
26.16 


28.95 
32.09 
35.46 


72 
131 
188 
237 
279 

314 
837 


9    10 


8 

11.214 
11.438 
11.619 
1L752 
11.834 

11.866 
11.851 
11.794 
11.703 
11.585 

11.449 
11.304 
11.158 
11.017 
10.889 

10.778 
10.687 
10.620 
10.577 


234 
181 
133 


S3 

16 

67 

01 

118 

136 

146 
140 
141 
138 
HI 

01 
67 
43 


10.561  — 
12 

10.573 

10.610 

10.677 

10.770 

10.892 


11.041 
11.219 
11.425 
11.658 
11.917 


37 

67 

03 

122 

149 

178 
206 
233 
250 
280 


12.197 
12.496  ^ 
12.807  '" 
13.123  ^^® 
13.435  ^" 

290 

13.734 


14.011 
14.256 


277 
345 


Bedim 
tion. 


+  2 


It 


75.16 
73.38 
71.79 
70.39 
69.22 

68.28 
67.58 
67.09 
66.81 
66.70 

66.75 
66.95 
67.25 
67.66 
68.15 

68.72 
69.3c 

70.a; 

70.7i 
71.45 

72.1( 
72.7i 
73.2i 
73.7: 
73.91 

74.0: 
73.9J 
73.5- 
72.81 
71.9( 

70.? 
69.3 
67.6 
65.8 
63.9 

62.0 
60.1 

58.2 


Mean  Place 
Sec  6,  Tan  6 


17.278 
2.609 


52.65 
+2.410 


21.729 
1.019 


41.70 
+0.194 


0.963 
1.370 


18.77 
-0.936 


9.107 
1.001 


84.3 
+0.0 


+0.12 
+0.7 


+0.06 
-0.3 


+0.01 
+0.7 


+0.04 


-0.04 


+0.06 
-0.3 


0.0 
+0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashbiKtoii 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
Mar.  1.4 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.     6.8 

16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


/3  Aipis. 

Mag.  1.8 


Right 
Asoenskm. 


Mean  Place 
Sec  6,  Tan  6 


Df  a,  Dwa 


h     m 
9    12 

s 
22.69 
23.04 
23.28 
23.41 
23.41 

23.31 
23.09 
22.78 
22.38 
21.93 

21.42 
20.87 
20.30 
19.73 
19.17 

18.63 
18.13 
17.68 
17.29 
16.98 

16.74 
16.58 
16.53 
16.58 
16.73 

16.98 
17.34 
17.79 
18.32 
18.92 

19.57 
20.26 
20.96 
21.65 
22.30 

22.90 
23.41 
23.83 


36 

24 

13 

0 

10 

32 
31 
40 
45 
61 

65 
67 
57 
66 
64 

60 
45 
30 
31 
24 

16 
6 

6 
15 
26 

36 
46 
68 
60 
65 

eo 

70 
00 
66 
60 

61 
42 


I>ecliDft- 
tion. 


-69  22 


01 


56.18 
59.83 
63.67 
67.60 
71.52 

75.31 
78.90 
82.21 
85.16 
87.70 

89.80 
91.40 
92.48 
93.03 
93.03 

92.50 
91.46 
89.93 
87.96 
85.61 

82.92 
80.01 
76.94 
73.84 
70.80 

67.93 
65.35 
63.15 
61.44 
60.29 

59.77 
59.90 
60.70 
62.17 
64.23 

66.86 
69.95 
73.39 


365 
384 
303 
392 
379 

860 
331 
296 
254 
210 


160 
108 

55 
0 

53 

104 
153 
197 
235 
269 

291 
307 
310 
304 

287 

258 
220 
171 
115 
52 


13 

80 

147 

206 

263 

300 
344 


88  Cancrl. 

Mag.  6.6 


Right 
Aaoension. 


h     m 
9    14 


19.002 
2.841 


60.47 
-2.659 


+0.01 
-0.8 


-0.13 
+0.7 


8 

30.019 
30.261 
30.458 
30.606 
30.699 

30.740 
30.731 
30.677 
30.586 
30.464 

30.323 
30.171 
30.017 
29.868 
29.731 

29.612 
29.515 
29.443 
29.396 
29.379 

29.390 
29.429 
29.497 
29.594 
29.720 

29.876 
30.060 
30.273 
30.514 
30.781 

31.072 
31.384 
31.708 
32.039 
32.368 

32.686 
32.980 
."^3.244 


242 

197 

148 

93 

41 

0 
64 

91 
122 
141 

152 
154 
149 
137 
119 

97 

72 

47 

J7 

11 

39 

68 

97 

126 

156 

184 
213 
241 
267 
291 

312 
324 
331 
329 
318 

294 
264 


DecUna- 
tlon. 


+18    2 


ti 


45.36 
44.40 
43.69 
43.22 


06 

71 
47 


21 

43.01  — 
1 

43.02 

43.23 

43.59 

44.05 

44.58 


21 
86 
46 
63 
66 

56 
52 
47 
40 
38 

23 

16 


45.14 
45.70 
46.22 
46.69 
47.09 

47.42 

47.65 

47.81 

47.88  — 

47.85     ^ 
13 

47.72 

47.47 

47.12 

46.64 

46.00 

45.23 
44.30 
43.21 
41.96 
40.57 

39.05 
37.45 
35.80 
34.18 
32.60 

31.14 
29.84 
28.75 


25 
35 

48 
64 

77 

93 
109 
125 
139 
152 

160 
165 
162 
158 
146 

180 
100 


27.838 

1.052 


57.98 
+0.326 


+0.07 
-0.3 


+0.02 
+0.7 


t  Azgus. 
Mag.  2.2 


Right 
Ascension. 


h 
9 


m 
14 


117 
187 
248 
2B0 
825 


8      ' 

58.049^ 

287 

58.336 
58.544 
68.668 
58.708  — 

41 

58.667 
58.550 
58.363 
58.120 
57.830 

57.505 
57.156 
56.795 
56.434 
56.082 

55.747 
55.440 
55.168 
54.936 
54.752 

54.622 
54.550 


849 
861 
861 
352 
835 

307 
272 
232 
184 
130 

72 
9 

54.541  — 

54.598   *^ 

54.721  ^^ 
192 


54.913 
55.171 
55.492 
55.871 
56.299 

56.766 
57.260 
57.765 
58.268 
58.750 

59.194 
59.589 
59.917 


268 
821 
879 
428 
467 


404 
606 
603 
482 
444 

806 
828 


DecUno* 
tion. 


-58  56 


It 


2.52 

6.16 

9.97 

13.83 

17.63 

21.30 
24.73 
27.86 
30.64 
33.00 


364 
381 
886 
880 
867 

843 
313 
278 
236 
191 


34.91  ^^^ 
36.32  ^ 
37.24  ^ 
37.64  — 
37.52   ^^ 

63 

36.89 

112 
157 
199 
235 
264 


35.77 
34.20 
32.21 
29.86 

27.22 
24.38 
21.41 
18.43 
15.52 

12.83 

10.42 

8.41 

6.89 

5.94 

5.59 
5.90 
6.86 
8.46 
10.64 

13.34 
16.49 
19.99 


284 
297 
298 
291 
209 


241 

201 

152 

95 

35 

81 

96 

160 

218 

270 

816 
860 


55.198 

1.938 


5.68 
1.661 


40  Lynda. 
Mag.  3.3 


Right 
AsoMiston. 


h     m 
9    16 


8 

9.920 
10.195 
10.420 
10.588 
10.695 

10.741 
10.729 
10.664 
10.555 
10.411 

10.241 

10.058 

9.870 

9.687 

9.521 

9.372 
9.250 
9.155 
9.093 


276 

225 

168 

107 

46 


12 

65 

100 

144 

170 

183 
188 
183 
166 
149 

122 
95 
62 


29 

9.064  — 
4 

9.068 
9.107 
9.180 
9.287 
9.427 


9.601 

9.809 

10.049 

10.321 

10.623 

10.950 
11.300 
11.666 
12.039 
12.410 

12.767 
13.102 
13.400 


39 

73 

107 

140 

174 

208 
240 
272 
302 
327 

350 
366 
373 
371 
357 

335 
298 


Declina- 
tion. 


+34  4a 


It 


53.26 
53.20  — 
53.47  ^ 
54.03  ^ 
54.85  ® 

102 

55.87 


57.03 
58.26 
59.48 
60.63 

61.68 
62.56 
63.24 
63.71 
63.93 

e3.93 
63.60 
63.24 
62.58 
61.73 

60.71 
59.52 
58.19 
56.74 
55.17 

53.50 
51.77 
49.97 
48.14 
46.31 

• 

44.53 
42.82 
41.26 
39.88 
38.74 

37.86 
37.29 
37.05 


116 
123 
122 
116 
106 


88 
68 
47 
22 
0 

24 
45 
66 
85 
102 

119 
138 
146 
157 
167 

173 
180 
183 
183 
178 

171 
156 
138 
114 
88 

67 
24 


7.530 

1.217 


69.16 
+0.693 


1+0.0^ 


3d4 


APPARENT  PLACES  OF  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Tune. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
Mar.  1.5 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Pec.     5.7 

15.7 
25.6 
35.6 


Mean  Place 
Sec  5,  Tan  8 


^Pyzidis. 

Mag.  4.9 


Right 
Aaoenskm. 


h 
9 


m 
17 


s 

56.311 
56.538 
56.718 
56.847 
56.922 

56.945 
56.917 
56.847 
56.739 
56.604 

56.448 
56.279 
56.108 
55.939 
65.781 

55.637 
55.513 
55.409 
55.332 
55.281 

55.260 
55.269 
55.309 
55.383 
55.490 

55.630 
55.806 
56.015 
56.255 
56.526 

56.824 
57.140 
57.469 
57.803 
58.131 

58.443 
58.730 
58.981 


237 

180 

129 

75 

» 

28 

70 

108 

135 

155 


leo 

171 
109 
158 
144 


124 

104 

77 

51 

21 

9 

40 

74 

107 

140 

176 
209 
240 
271 
298 

316 
329 
334 
328 
312 

287 
251 


Dedina- 
tlon. 


-25  37 


It 


16.77 
19.76 
22.73 
25.63 
28.37 

30.88 
33.15 
35.10 
36.74 
38.03 


397 
290 
274 
351 


337 
105 
164 
130 
05 

38.98    __ 

39.56 

39.79  — 

39.67   " 

39.22   ** 
75 


38.45 
37.37 
36.02 
34.44 
32.68 

30.78 
28.80 
26.81 
24.89 
23.12 


108 
135 
158 
176 
190 


198 
199 
192 
177 
155 


126 
91 

48 


21.57 
20.31 
19.40 
18.92 
18.90  — 

48 

19.38 
20.34 
21.77 
23.63 
25.89 

28.45 
31.23 
34.16 


96 
143 
186 
226 
256 

278 
293 


54.186 
1.109 


13.95 
-0.480 


D^,  Du,S      1^0.3 


-0.02 
+0.7 


OE  Hydne. 
Mag.  2.2 


Right 
Ajoenslon. 


h     m 
9    23 


8 

38.491 
38.721 
38.910 
39.048 
39.138 

39.178 
39.171 
89.123 
39.038 
38.926 

38.795 
38.653 
38.507 
38.364 
38.231 

38.112 
38.011 
37.931 
37.874 
37.841 

37.834 
37.854 
37.901 
37.977 
38.082 

38.216 
38.381 
38.574 
38.798 
39.050 

39.325 
39.621 
39.932 
40.248 
40.562 

40.865 
41.146 
41.396 


330 

180 

138 

00 

40 


48 

85 

112 

181 

142 
146 
143 
133 
110 


101 
80 
57 
33 

7 

20 

47 

76 

105 

134 

165 
193 
224 
252 
275 

296 
311 
316 
314 
303 

VSl 
250 


Dedfsft- 
tkm. 


-  8  18 


ft 


31.23 
33.54 
35.74 
37.77 
39.62 

41.22 
42.57 
43.66 
44.50 
45.08 


331 
320 
203 
185 
160 


135 

100 

84 

68 

S3 


45.41  ^, 
45.53  — 

45.42  " 
31 

50 

00 

82 

96 

107 

116 

119 

lis 

113 

104 

89 

67 

44 


45.11 
44.61 

43.92 
43.10 
42.14 
41.07 
39.91 

38.72 
37.54 
36.41 
35.37 
34.48 

33.81 
33.37 
33.25  — 
33.45  ^ 
34.01   " 

91 


34.92 
36.18 
37.77 
39.62 
41.71 


126 
159 
185 
209 
223 


43.94 
46.25  ^* 


48.56 


231 


36.448 
1.011 


24.48 
-0.140 


+0.06 
-0.3 


-0.01 
+0.^ 


h  JJnm  ICaJoEli. 
Mag.  3.8 


Right 
AMnsion. 


h     m 
9    25 

s 
13.22 

13.66 

14.03 

14.30 

14.48 

14.55 
14.50 
14.36 
14.14 
13.85 

13.51 
13.14 
12.74 
12.36 
11.98 

11.63 
11.33 
11.07 
10.88 
10.74 

10.68 
10.68 
10.74 
10.88 
11.07 

11.34 
11.68 
12.07 
12.51 
13.01 

13.55 
14.13 
14.74 
15.35 
15.97 

16.57 
17.12 
17.62 


44 

S7 

37 

18 

7 

5 
14 
S3 
30 
84 

87 
40 
S8 

88 
S5 

80 
26 
19 
14 
6 

0 

6 

14 

19 

27 

84 
39 
44 
50 
54 

58 
61 
61 
62 
60 

55 
50 


Dedina- 
tioii. 


+63  24 


ff 


40.85 
42.16 
43.87 
45.92 
48.21 

60.66 
53.15 
66.67 
67.82 
69.81 

61.46 
62.71 
63.62 


131 
171 


345 


MO 
343 


100 
105 

185 
81 


63.86  — 
63.74  " 

50 

63.15 
62.13 
60.71 
58.92 
56.80 

54.42 
51.82 
49.06 
46.19 
43.26 

40.33 
37.45 
34.69 
32.09 


102 

142 
170 
312 
238 

260 
276 
287 
293 
203 

288 
276 
260 


29.71^ 
108 


27.63 
25.87 
24.51 
23.59 


176 

136 

02 


23.14  JL* 

5 

23.19 


23.74 


55 


24.77  '^ 


9.712 
2.234 


61.11 
+1.998 


M«g.4.6 


RiCtat 


h     m 
9    27 

I 

26.15 
26.73 
26.19 
26.63 
26.74 

26.81 
26.73 
26.66 
26.26 
26.86 

26.89 
24.87 
24.32 
23.79 
23.27 

22.78 
22.34 
21.97 
21.68 
21.46 

21.33 
21.31 
21.37 
21.51 
21.75 

22.09 
22.50 
22.99 
23.55 
24.19 

24.88 
25.62 
26.40 
27.18 
27.96 

28.71 
29.42 
30.05 


46 
S4 

81 
7 

8 
18 
80 
40 
40 

58 
56 

53 

58 
40 

44 

37 
30 
33 
13 

2 

6 
14 
34 
34 

41 
40 
56 

64 

09 

74 
78 
78 
78 
75 

71 
63 


DtdlDf 
tfcm. 


+70 

rr 

63.79 
66.35 
67.83 
69.65 
62.22 

64.91 
67.63 
70.24 
72.66 

74.78 

76.61 
77.80 
78.60 
78.90 
78.69 

77.97 
76.78 
75.16 
73.15 
70.71 

68.1^ 
65.2) 
62.2< 
59.i: 
55.9- 

52.8: 
49.7J 
46.81 
44.1 
41.7< 

39.5 
37.8 
36.5 
35.7 
35.4 

35.7 
36.4 
37.7 


20.888 
2.950 


74.C 
+2.7 


+0.09 


+0.10 


+0.11 
-0.3 


+0.1 
+0.( 
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395 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


yv^mah 


incton 
Tune. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 


Mar. 


19.5 
1.5 
11.4 
21.4 
31.4 


Apr. 


10.3 
20.3 
30.3 
Hay  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.     5.7 

15.7 
25.6 
35.6 


^ean  Place 
dec  By  Tan  i 


6  XTrsse  Majoxii. 
Mag.  3.3 


Right 
Ascension. 


h  m 
9  27 


s 

29.761 
30.114 
30.403 
30.622 
30.763 

30.825 
30.810 
30.725 
30.576 
30.378 

30.143 
29.882 
29.612 
29.345 
29.091 

28.858 
28.657 
28.492 
28.367 
28.287 

28.252 
28.264 
28.323 
28.429 
28.582 

28.782 
29.027 
29.316 
29.648 
30.019 

30.427 
30.864 
31.322 
31.792 
32.260 

32.714 
33.141 
33.524 


353 
289 
210 
141 
62 


15 

86 

149 

198 

235 

261 
270 
267 
254 
283 

201 

165 

125 

80 

35 

12 

50 

106 

153 

200 

Us 
280 
332 
371 
406 

437 
458 
470 
468 
454 

427 
883 


Dedina- 
tkm. 


+52    2 


fp 


74 
113 
147 
175 
192 

202 
202 
192 
174 
150 

118 
88 
47 


31.33 
32.07 
33.20 
34.67 
36.42 

38.34 
40.36 
42.38 
44.30 
46.04 

47.54 

48.72 

49.55 

50.02 

50.09  — 
31 

49.78 

49.09 

48.06 

46.71 

45.07 

43.19 
41.08 
38.82 
36.43 
33.94 

31.41 
28.87 
26.37 
23.96 
21.68 

19.60 
17.75 
16.20 
15.01 
14.20 

13.82 
13.87 
14.36 


60 
103 
135 
164 
188 

211 
226 
239 
249 
253 

251 
250 
241 
228 
208 

185 

155 

119 

81 

38 

5 
49 


26.972 
1.626 


60.49 
+1.282 


+0.08 


0^5,  Dwi      1-0.3 


+0.07 
+0.6 


^  Azgnt. 
Mag.  3.6 


Right 
Ascension. 


h  m 
9  27 


8 

32.656 
32.908 
33.105 
33.245 
33.323 

33.342 
33.306 
33.220 
33.091 
32.928 

32.740 
32.536 
32.323 
32.112 
31.907 

31.714 
31.541 
31.390 
31.266 
31.172 


252 

197 

140 

78 

19 

36 

86 

129 

163 

188 

204 
213 
211 
205 
193 

173 

151 

124 

94 

60 

31.112 

31.087  — 
31.101  " 
31.155  " 
31.250  ®* 

139 


31.389 
31.572 
31.796 
32.061 
32.363 

32.694 
33.051 
33.422 
33.797 
34.166 

34.515 
35.112 


183 
224 
265 
302 
331 

357 
371 
375 
369 
349 

319 

278 


Declina- 
tion. 


-40    6 


It 


42.43 
45.78 
49.22 
52.66 
66.01 

59.18 
62.11 
64.73 
67.01 
68.92 

70.42 
71.49 
72.13 


335 
344 

344 
335 
317 

293 
262 
228 
191 
150 

107 
64 


72.33  — 

72.09  ^ 

66 

71.43 


70.37 
68.94 
67.17 
65.11 


106 

143 
177 
206 
227 


62.84 
60.41 
57.92 
55.43 
53.04 

50.87 

48.98 

47.46 

46.39 

45.83  — 
1 

45.84 

46.42 

47.57 

49.26 

51.46 


243 
249 
249 
239 
217 

189 
152 
107 


54.09 
57.07 
60.29 


58 
115 
169 
220 
263 

298 
322 


30.401 
1.308 


42.94 
-0.843 


+0.05 
-0,3 


-0.04 
+0.6 


(Leonis. 

Mag.  5.1 


Right 
Ascension. 


h     m 
9    27 


246 
203 
155 
104 
53 


s 

36.994 

37.240 
37.443 
37.598 
37.702 

37.755 
37.759  — 
37.718  *^ 
37.639  ^ 
37.531  ^^ 

128 

37.403 


37.262 
37.117 
36.975 
36.842 

36.725 
36.626 
36.550 
36.497 
36.470 

36.469 
36.495 
36.547 
36.628 
36.737 

36.874 
37.041 
37.237 
37.462 
37.715 

37.992 
38.291 
38.606 
38.929 
39.253 

39.567 
39.861 
40.126 


141 
145 

142 
133 
117 


99 
76 
53 
27 
1 

26 

52 

81 

109 

137 

167 
196 
225 
253 

277 


299 
315 
323 
324 
314 

294 
265 


Dedbia- 
tion. 


+11  39 


ft 


21.65 
20.29 
19.16 
18.27 
17.63 


136 

113 
89 
64 
40 


17.23  ,, 

17.06  — 

17.07  ^ 


17.25 
17.55 

17.93 
18.37 
18.85 
19.34 
19.82 

20.28 
20.71 
21.11 
21.45 
21.73 

21.92 
22,03 
22.04  — 
21.91   *^ 

28 
44 


18 
30 
38 

44 

48 
49 
48 
46 

43 
40 
34 
28 
19 

11 
1 


21.63 

21.19 
20.54 
19.71 
18.67 
17.42 

16.00 
14.41 
12.71 
10.94 
9.17 

7.44 
5.83 
4.37 


65 

83 

104 

125 

142 

159 
170 
177 
177 
173 

161 
146 


34.920 
1.021 


33.18 
+0.206 


+0.06 
-0.3 


+0.01 
+0.(S 


10  Leonis  Hlnoris. 
Mag.  4.6 


Right 
Ascension. 


h     m 
9    29 


203 
242 
185 
126 
63 


s 

18.365 
18.658 
18.900 
19.085 
19.211 

19.274 
19.275  — 
19.223  *^ 
19.125 
18.987 

18.820 
18.638 
18.449 
18.262 
18.086 

17.928 
17.793 
17.687 
17.610 
17.565 

17.555 
17.578 
17.636 
17.728 
17.856 

18.019 
18.216 
18.447 
18.713 
19.012 

19.339 
19.691 
20.061 
20.442 
20.824 

21.196 
21.544 
21.860 


98 
38 
67 

82 
80 
87 
76 
58 

35 
06 

n 

45 

10 

23 

58 

92 

128 

163 

197 
231 
266 
299 
327 

352 
370 
381 
382 
372 

348 
316 


Declina- 
tion. 


+36  44 


// 


71.92 
71.88  — 
72.19  '^ 
72.83  " 
73.73  ^ 

113 

74.86 
76.14 
77.50 
78.86 
80.17 

81.34 
82.36 
83.15 
83.71 
84.01 

84.06 
83.84 
83.39 
82.69 
81.79 

80.67 
79.39 
77.94 
76.34 
74.62 

72.80 
70.90 
68.94 
66.95 
64.98 

63.05 
61.22 
59.56 
58.08 
56.86 

55.94 
55.35 
55.12 


128 
136 
136 
131 
117 


102 
79 
56 

30 
5 

22 
45 
70 
90 
112 

128 
145 
160 
172 
1S2 

190 
196 
199 
197 
193 

183 
166 
148 
122 
92 


59 
23 


16.020 
1.248 


88.79 
+0.747 


-+0.07 
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Wash 


burton 
Time. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.6 

19.5 
Mar.  1.5 
11.4 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.    5.8 

15.8 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


o  Leonit. 
Mag.  3.8 


Right 
Ascension. 


h      m 
9    36 


s 
51.803 
52.053 
52.263 
52.426 
52.538 


Mean  Place 
Sec  5,  Tan  S 


250 
210 
163 
112 
62 
52.600 
52.613  — 
52.581  ^^ 
52.511  '^ 
52.411  ^~ 

123 

52.288 
52.153 
52.011 
51.872 
51.740 

51.622 
51.520 
51.440 
51.382 
51.348 

51.338 
51.356 
51.399 
51.470 
51.568 

51.696 
51.854 
52.040 
52.258 
52.504 

52.775 
53.069 
53.382 
53.704 
54.028 

54.640 
54.911 


135 

142 
139 
132 
118 

102 
80 
68 
34 
10 

18 
43 
71 
98 
128 

158 
186 
218 
246 
271 

294 
313 
322 
324 
315 

297 
271 


Dedina- 
tion. 


+10  15 


It 


30.30 
28.84 
27.61 
26.61 
25.87 

25.36 

25.10 

25.04  — 

25.14   '^ 
26 

35 


146 

123 

100 

74 

51 

26 


25.40 

25.75 
26.18 
26.65 
27.15 
27.66 

28.16 
28.63 
29.07 
29.47 
29.82 

30.09 
30.27 
30.35 
30.29 
30.07 

29.69 
29.11 
28.32 
27.32 
26.09 

24.67 
23.08 
21.36 
19.55 
17.72 

15.92 
14.21 
12.67 


43 
47 
50 
51 
50 

47 
44 

40 
35 
27 

18 
8 

6 
22 
38 

58 

79 
100 
123 
142 

159 
172 
181 
183 
180 

171 
164 


49.779 
1.016 


41.67 
+0.181 


-hO.Oe 


I 


/ 


+0.01 
+0.6 


^Antli«. 
Mag.  5.0 


Right 
AMomskOL 


h     m 
9    40 


8 

37.487 
37.737 
37.941 
38.095 
38.196 

38.244 
38.240 
38.193 
38.105  ^ 
37.986  "• 

142 

37.844 
37.687  "^ 


250 

204 

164 

101 

48 


47 


37.521 
37.355 
37.195 

37.045 
36.910 
36.794 
36.700 
36.630 


166 
166 
160 
150 


135 

116 

94 

70 

43 

36.587 

36.573  — 

36.590    ^^ 

36.638   ^ 

36.721  ^ 
110 


36.840 
36.996 
37.187 
37.414 
37.676 

37.965 
38.281 
38.613 
38.953 
39.293 


156 
191 
227 
262 
289 


316 
332 
340 
340 
327 


39.620 
39.924  ^ 
40.196  ^^ 


DMllnft- 
tion. 


-27  23 


It 


54.99 
57.98 
61.01 
63.99 
66.84 

69.48 
71.90 
74.03 
75.85 
77.33 

78.46 

79.25 

79.67 

79.73  — 

79.45  ^ 
62 

78.83 

77.90 

76.68 

75.20 

73.50 


200 

303 
298 
285 
264 

242 
213 
182 
148 
113 


79 
42 


93 
122 
148 
170 
185 

106 
199 
196 
186 
165 

140 

105 

65 


71.65 

69.69 
67.70 
65.74 
63.88 

62.23 
60.83 
59.78 
59.13 
58.94  — 

28 
59.22 
60.00 
61.28 
63.00 
65.14 

67.62 
70.35 
73.25 


78 
128 
172 
214 

248 

273 
290 


35.426 

1.126 


53.09 

-0.518 


+0.05 
-0.3 


-0.03 
+0.^ 


cLeoiiU. 
Mag.  3.1 


Right 


h     m 
9    41 


8 

17.513 
17.785 
18.015 
18.195 
18.821 


372 
380 
180 
126 
73 
18.393 
18.411  — 
18.381  ^ 
18.308  ^ 
18.201  *^ 

m 

18.070 
17.922 
17.767 
17.613 
17.466 

17.333 
17.219 
17.126 
17.059 
17.016 

17.002 
17.015 
17.057 
17.129 
17.232 

17.364 
17.529 
17.725 
17.953 
18.212 

18.499 
18.811 
19.141 
19.484 
19.830 

20.168 
20.490 
20.782 


148 
165 
164 
147 
138 

114 
93 
67 
43 
14 

13 

42 

72 

103 

132 

165 
196 
228 
259 
287 

312 
330 
343 
346 
338 

322 
292 


tkHL 


+24    8 


tt 


87.27 
36.50 
36.02 


71 

48 


35.86  — 

35.96  ^® 
87 

86.83 

36.90 

37.63 

38.46 

89^ 

40.20 
41.01 
41.74 
42.86 
42.84 

43.18 
43.36 


67 
78 
88 

87 
87 

81 
78 
«8 
48 
84 

18 
3 


43.39  — 
43.26  ^ 


42.97 

42.54 
41.96 
41.21 
40.33 
39.30 

38.10 
36.77 
35.29 
33.69 
31.98 

30.21 
28.40 
26.60 
24.88 
23.28 

21.85 
20.66 
19.72 


29 
43 

68 

76 

88 

103 

120 

133 
148 
160 
171 
177 

181 
180 
172 
160 
143 

119 
04 


vAi| 
Mag. 


15.414 
1.096 


52.02 

+0.448 


+0.07 


+0.02 


Right 


h     m 
9    45 

f 

7.76 
8.14  ' 
8.44 
8.64 
8.75 

8.76 
8.67 
8.51 
8.27 
7.96 

7.61 
7.22 
6.80 
6.37 
5.94 

5.51 
5.11 
4.74 
4.40 
4.12 

3.89 
3.72 
3.64 
3.63  — 
3.70     ^ 

16 

3.85 
4.09 
4.42 
4.82 
5.29 

5.82 
6.39 
6.98 
7.58 
8.17 

8.73 
9.23 
9.66 


80 

ao 

11 

1 

9 
16 
34 
81 
85 

80 
43 
48 
48 

48 

40 
87 
34 
38 
33 

17 
8 


34 
33 
40 
47 
68 

67 
59 
60 
50 
56 

50 
43 


4.691 

2.340 


+0.03 
1-0.3 
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Washington 
Mean  Time. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 


Mar. 


19.5 
1.5 
11.4 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.    5.8 

15.8 

25.7 

Dec    5.7 

15.7 
25.6 
35.6 


Mean  Place 
Sec  6,  Tan  6 


u  Vnm  Majoris. 
Mag.  3.9 


Right 
Ascension. 


h  m 
9  45 


8 

17.572 
18.005 
18.368 
18.649 
18.840 

18.939 
18.944 
18.863 
18.705 
18.482 

18.208 
17.898 
17.568 
17.233 
16.907 

16.602 
16.326 
16.090 
15.899 
15.759 

15.671 
15.639 
15.664 
15.746 
15.887 

16.085 
16.339 
16.650 
17.015 
17.431 

17.892 
18.392 
18.923 
19.471 
20.023 

20.563 
21.075 
21.541 


433 
303 
281 
191 
09 


81 
158 
223 
274 

810 
330 
335 
828 
805 


276 
236 
191 
140 
88 

82 

25 

82 

141 

198 

254 
311 
365 
416 
461 

500 
531 
548 
552 
540 

512 
466 


Dedina- 
tion. 


+59  24 
It 

52.78 
53.69 


91 
137 
175 
206 
226 


55.06 
56.81 
58.87 

61.13 
63.50 
65.87 
68.15 
70.21 

72.00 
73.45 
74.50 
75.11   ^, 
75.28  — 

27 

75.01 
74.30 
73.18 
71.69 
69.86 


237 
237 
228 
206 
179 


145 

106 

61 


67.72 
65.34 
62.75 
60.01 
57.17 

54.28 
51.39 
48.55 
45.82 
43.27 

40.94 
38.91 
37.22 
35.94 
35.11 

34.77 
34.93 
35.57 


71 

112 
149 
183 
214 

238 
250 
274 
284 

288 

289 
284 
278 
256 
233 

203 

169 

128 

83 

84 

16 
64 


14.613 

1.965 


73.85 
+1.692 


+0.09 
-0.3 


+0.09 
+0.6 


6  Sextantis. 
Mag.  6.0 


Right 
AsoensfcnL 


h  m 
9  47 


s 

11.134 
11.384 
11.594 
11.759 
11.875 


250 
210 
165 
116 
66 


11.941 
11.960  — 
il.936  ^ 


11.874 
11.783 

11.669 
11.541 
11.406 
11.270 
11.141 

11.023 
10.918 
10.830 
10.764 
10.718 

10.696 
10.698 
10.727 
10.781 
10.865 

10.978 
11.121 
11.296 
11.502 
11.737 

12.001 
12.288 
12.595 
12.912 
13.232 

13.544 
13.839 
14.107 


62 

91 

114 

128 
135 
136 
129 
118 

105 
88 
66 
46 
2*^ 

2 
29 
64 

84 
118 

148 
175 
206 
235 
264 

287 
807 
817 
820 
812 

295 

268 


Dedina- 
tion. 


-3  51 


II 


218 
201 
183 
162 
139 


112 
89 
64 
42 
20 


55.03 

57.16 
59.17 
61.00 
62.62 

64.01 
65.13 
66.02 
66.66 
67.08 

67.28 
67.29  — 
67.12   ^^ 
66.79 
66.32 

65.73 
65.02 
64.22 
63.35 
62.44 

61.51 
60.60 
59.75 
59.01 
58.40 


38 

47 
59 

71 
80 
87 
91 
93 

91 
85 
74 
61 
42 


57.98 
57.80  — 
57.88     ® 


58.27 
58.98 

59.99 
61.82 
62.93 
64.77 
66.79 

68.93 
71.12 
73.28 


89 

71 
101 

133 
161 
184 
202 
214 

219 
216 


9.185 

1.002 


47.18 
-0.068 


+0.06 
-0.3 


0.00 
+0.5 


/iLeonls. 
Mag.  4.1 


Right 


h     m 
9    48 


8 

11.667 
11.950 
12.189 
12.378 
12.513 


283 

239 

189 

185 

80 


12.593 
12.618  — 
12.595  ^ 


12.526 
12.422 

12.292 
12.144 
11.986 
11.828 
11.677 

11.539 
11.419 
11.319 
11.244 
11.194 

11.172 
11.177 
11.212 
11.278 
11.373 

11.500 
11.659 
11.851 
12.076 
12.333 

12.619 
12.932 
13.265 
13.611 
13.962 

14.307 
14.636 
14.937 


69 

104 
130 

148 
158 
158 
151 
138 

120 

100 

75 

50 

22 

6 

35 

66 

95 

127 

150 
192 
225 
257 
286 

313 
333 
346 
351 
845 

329 
301 


Declina- 
tion. 


+26  22 


II 


65.32 
64.61 
64.24 
64.17  — 
64.40 


n 

87 
7 


48 

71 
85 
96 
90 
07 

01 
81 
60 
61 
86 
72.60 
72.75  — 
72.74     ^ 

21 
85 
64 


64.88 
65.59 
66.44 
67.40 
68.39 

69.36 
70.27 
71.08 
71.74 
72.25 


72.53 
72.18 

71.64 
70.92 
70.06 
69.04 
67.84 

66.51 
65.04 
63.43 
61.71 
59.90 

58.03 
56.15 
54.31 
52.55 
50.95 

49.53 
48.38 
47.52 


72 

86 

102 

120 

183 

147 
161 
172 
181 
187 

188 
184 
176 
160 
142 


116 
80 


9.588 
1.116 


80.77 
+0.496 


+0.07 
\-0.% 


+(i.^ 


Groombridce  1686. 
Mag.  6.0 


Right 
Asoenskm. 


h     m 
9    51 

8 

14.76 
15.47 
16.06 
16.52 
16.81 

16.96 
16.96 
16.79 
16.49 
16.08 

15.56 
14.97 
14.34 
13.70 
18.05 

12.44 
11.88 
11.38 
10.96 
10.62 

10.38 
10.24 
10.23  — 
10.30    ^ 


71 
60 

46 
20 

15 

0 
17 
30 
41 
62 

50 
68 
04 
66 

61 

66 

50 
42 
84 
24 

14 


10.48 

10.77 
11.17 
11.66 
12.25 
12.92 

13.68 
14.50 
15.36 
16.26 
17.18 

18.05 
18.89 
19.65 


18 

29 

40 
40 
50 
67 
76 

82 
86 
00 
02 

87 

84 
76 


Dedina- 
tion. 


+73  15 


#/ 


33.14 
34.56 
36.45 
38.74 
41.33 

44.10 
46.95 
49.75 
52.38 
54.74 

56.75 
58.31 
59.40 
59.97 


142 

180 
220 
250 
TH 

285 
280 
263 
236 
201 

150 

100 

67 

2 


59.99  — 

60 

59.49 


58.49 
57.01 
55.10 
52.80 

50.17 
47.28 
44.16 
40.92 
37.59 

34.24 
30.94 
27.76 
24.78 
22.03 


100 

148 

101 
230 


312 
824 
838 
385 

830 
318 
298 
275 
242 


19.61  ao, 
17.68  ^ 

14.89  „ 
14.32  il 

1 

14.33 

14.90  *^ 
16.00  "^ 


10.444 
3.472 


55.72 
+3.325 


398 


APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 


19  Leonis  Minoris. 
Mag.  5.2 


Ascension. 


Mar. 


19.5 
1.5 
11.4 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.    5.8 

15.8 

25.7 

Dec.    5.7 

15.7 
25.7 
35.6 


h 
9 


m 
52 


s 
46.029 
46.358 
46.636 
46.858 
47.018 


829 

278 

222 

160 

03 

47.111 

47.141- 

47.110  *^ 

47.027   ^ 

46.899  ^ 
162 

46.737 
46.551 
46.353 
46.151 
45.956 

45.774 
45.613 
45.476 
45.367 
45.291 

45.248 

45.240  — 

45.268   ^** 

45.332   ^ 

45.433  ^^^ 
138 

45.571 


186 
108 
202 
105 
182 


161 

137 

109 

76 

43 


Mean  Place 
Sec  6,  Tan  5 


T>^a,  D<i>a 


45.749 
45.966 
46.221 
46.514 

46.840 
47.200 
47.581 
47.977 
48.381 

48.779 
49.160 
49.509 


178 
217 
255 
293 
326 

360 
381 
396 
404 
398 


381 
349 


Declina- 
tion. 


^  Azgui. 
Mag.  3.7 


+41  25 


tt 


72.80 
72.81 
73.23 
74.01 
75.12 

76.48 
78.02 
79.68 
81.34 
82.93 

84.41 
85.68 
86.72 
87.47 
87.94 

88.08 
87.91 
87.45 
86.68 
85.66 

84.38 
82.88 
81.18 
79.31 
77.29 

75.14 
72.91 
70.63 
68.33 
66.06 

63.86 
61.80 
59.92 
58.28 
56.94 

55.94 
55.33 
55.12 


1 
42 

78 
111 
136 

154 
166 
166 
150 
148 

127 

104 

75 

47 

14 

17 
46 

77 
102 
128 

150 
170 
187 
202 
215 

223 
228 
230 
227 
220 

206 
1S8 
104 
134 
100 


61 
21 


Right 
Ascension. 


xLeonlB. 

Mag.  4.9 


43.766 
1.334 


91.54 

+0.883 


+0.07 


IVS,  ZU      1-0.3 


+0.05 
+0.5 


b 
9 


m 
54 


8 

3.450 
3.778  *" 
4.041*® 
4.235^^ 
4.355^ 

46 


4.401 
4.378 
4.291 
4.145 
3.953 


23 

87 

146 

192 

220 


3.724 

3.465  ^^ 
277 


3.188 
2.901 
2.613 

2.332 
2.065 
1.820 
1.602 
1.416 


287 
288 
281 


267 
245 
218 
186 
146 


l-2'O  101 
1.169  ,, 

1.117  — 

1.120     ^ 

1.178   ^ 

119 

1.297 
1.476  ^^ 

241 


1.717 
2.014 
2.365 

2.762 
3.194 
3.650  ^^ 


297 
351 
397 


432 


4.118 
4.580 

5.022 
5.431 
5.792 


468 
462 
442 


409 
361 


Dedinap 
tion. 


-54  10 


11 


51.08 
54.49 
58.10 
61.84 
65.58 

69.23 
72.72 
75.97 
78.91 
81.49 

83.67 
85.40 
86.66 
87.44  ^ 
87.72  — 

21 

87.51 
86.81 
85.65 
84.06 
82.08 


Right 
Asoenskm. 


341 
361 
374 
374 
365 

849 
825 
204 
258 
218 


173 
126 

78 


79.79 
77.22 
74.49 
71.67 
68.87 

66.18 
63.72 
61.58 
59.86 
58.66 

58.01 


57.98  — 
58.56  ^ 
59.79  ^^ 


70 
116 
159 
198 
229 

257 
273 
282 
280 
260 

246 
214 
172 
120 
66 


181 
237 


61.60 

63.97 
66.79  ^ 
69.99  *^ 


h     m 
9    55 

8 

57.991 
58.254 
58.478 
58.657 
58.788 


234 
170 
131 
80 


0.9C4 
1.709 


55.33 
-1.386 


+0.04 
-0.3 


-0.08 
+0.5 


125 
138 
184 
180 
118 

106 
80 
68 
48 
24 


58.868 
68.899  — 
58.886  ^^ 
58.834  ^ 
58.750  " 

106 

58.642 
58.517 
58.384 
58.250 
68.120 

58.002 
57.896 
57.807 
57.739 
57.691 

57.667 

57.666  — 

57.691   ^ 

57.741   ^ 

57.820   ^® 
108 

57.928 
58.066 
58.236 
58.438 
58.669 

58.930 
59.216 
59.524 
59.844 
60.168 

60.489 
60.794 
61.075 


138 
170 
202 
231 
261 


286 
308 
320 
324 
321 

305 
281 


Declina- 
tion. 


+  825 


It 


49.12 
47.52 
46.12 
44.97 
44.07 


160 

140 

lU 

00 

68 

43.44^ 

43.04  ^^ 

42.87  — 

42.89    ^ 
SO 

81 


i|  Leonis. 
1^.3.6 


Right 
Ajoenslon. 


43.09 

43.40 
43.80 
44.27 
44.79 
45.33 

45.87 
46.40 
46.91 
47.38 
47.81 

48.16 

48.42 

48.58 

48.61  — 

48.48   " 
32 

48.16 
47.65 
46.91 


40 
47 
53 
64 
64 

53 
51 
47 
43 
35 

26 
16 


45.95 


51 
74 
06 


44.75"° 

141 

43.34 
41.73 
39.98 
38.11 
36.19 

34.29 
32.46 
30.77  ^^ 


161 
175 
187 
102 
190 


183 


h    m 
10    2 


m 


56.064 
1.011 


60.29 

+0.148 


+0.06 
1-0,3 


+0.01 
+0.5 


66.968 

67.246 

57.484 

67.677  ^ 

67.820  ^^ 
00 

67.910 

57.950  — 

67.944    • 

67.896  ^ 

67.814  ® 
110 

67.704 

67.577 

67.440 

67.301 

67.165 

67.039 
56.927 
56.831 
56.756 
56.701 

56.671 

56.664  — 

56.685  ^ 

56.731  ^ 

56.806  ^^ 
106 

56.912 


137 
137 
180 
130 
126 


112 
06 
75 
55 

80 


57.047 
57.216 
57.417 
57.650 

57.914 
58.204 
58.518 
58.846 
59.181 

59.513 
59.831 
60.125 


135 
160 
201 
233 
264 

200 
314 
328 
335 
332 

818 
204 


55.041 
1.046 


Dedina- 
tion. 


+17 


H 


76.99 
74,77 
73.81 
73.15 
72.77 

72.67 
72.82 
73.16 
73.67 
74.28 

74.98 
75.69 
76.38 
77.08 
77.62 

78.13 
78.54 
78.84 
79.02 
79.09 

79.04 
78.83 
78.49 
78.00 
77.33 

76.49 
75.4fi 
74.27 
72.88 
71.34 

69.64 
67.84 
65.97 
64.0S 
62.24 

60.5( 
58.9S 
57.5* 


1 


89.5( 
+0.3( 


+0.06 

-o.a 


+0.0. 
+0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Time. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 


Mar. 


19.5 
1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.    5.8 

15.8 

25.7 

Dec.    5.7 

.  15.7 
25.7 
35.6 


Mean  Place 
Sec  6,  Tan  S 


aLeonis. 

(Regului.) 
M^.  1.3 


Right 
Aaoension. 


h    m 
10    4 


s 

5.516 
5.788 
6.023 
6.212 
6.351 


272 
235 
189 
139 

90 


6.441  ^ 
6.481  — 
6.475  • 
6.430  ^ 
6.350  ^ 

104 

6.246 


Df  a,  Dwa 


6.123 
5.991 
5.856 
5.725 

5.603 
5.493 
5.399 
5.325 
5.271 

5.241 


128 
132 
135 
131 
122 


110 
94 
74 
54 
30 

5.233  — 
5.251  ^® 
5.294  ^ 
5.366  ^ 

101 


5.467 
5.599 
5.763 
5.960 
6.187 

6.446 
6.730 
7.038 
7.360 
7.689 

8.015 
8.326 
8.614 


132 
104 
197 
227 
259 

284 
308 
322 
320 
320 


311 
288 


Dedfaia- 
tion. 


+12  21 


// 


36.61 
35.16 
33.95 
33.00 
32.34 


145 

121 

95 

00 

42 


31.92  ^^ 
31.77  — 
31.83     * 


32.09 
32.47 

32.96 
33.52 
34.11 
34.70 
35.27 

35.81 
36.30 
36.72 
37.08 
37.33 

37.50 


20 
38 

49 

50 
50 
50 
57 
64 

49 
42 
30 
25 
17 

0 


A  Hydne. 

Mag.  3.8 


Right 
Asorasloii. 


37.56  — 
37.49     ^ 


37.27 
36.90 

36.35 
35.59 
34.64 
33.47 
32.11 

30.55 
28.84 
27.02 
25.13 
23.23 

21.38 
19.64 
18.09 


22 
37 
55 

70 

95 

117 

130 

150 

171 
182 
189 
190 
185 

174 
155 


h    m 
10     6 


s 

40.230 
40.493 
40.718 
40.899 
41.031 


203 
225 
181 
132 
84 


41.115  3^ 
41.150  — 
41.142  ® 


40 

80 

102 

122 
130 
134 
132 
125 

114 

100 

83 

84 

43 


39.867 
39.848  — 
39.853  * 


41.096 
41.016 

40.914 
40.792 
40.662 
40.528 
40.396 

40.271 
40.157 
40.057 
39.974 
39.910 


3.617 
1.024 


48.93 
+0.219 


+0.06 
-0.3 


+0.01 
+0.5 


39.886 
39.948 

40.039 
40.164 
40.323 
40.514 
40.740 

40.997 
41.280 
41.586 
41.905 
42.230 

42.551 
42.856 
43.137 


33 
02 
91 

125 
159 
191 
220 
257 

283 
300 
319 
325 
321 


305 
281 


Dedtna- 
tion. 


-11  57 


// 


16.86 
19.32 
21.72 
24.00 
26.09 

27.98 
29.61 
31.00 
32.11 
32.96 

33.54 
33.88 


240 
240 
228 
209 
180 


103 

139 

HI 

85 

58 

34 


2  Veloroin. 
Mag.  4.1 


Right 
Asomskm. 


h     m 
10    11 


s 

22.021 
22.324 
22.579 
22.778 
22.918 


303 
255 
199 
140 
81 


33.86  ^^ 


33.51 

32.97 
32.24 
31.35 
30.33 
29.20 

27.99 
26.75 
25.52 
24.38 
23.34 

22.48 

21.86 

21.52 

21.49  — 

21.83   ^ 
71 

22.54 

23.63 

25.06 

26.83 

28.86 

31.10 
33.47 
35.91 


35 

54 

73 

89 

102 

113 

121 

124 
123 
114 
104 
80 

02 
34 


109 
143 
177 
203 
224 

237 
244 


22.999 
23.023  — 
22.993  ^ 
22.916  " 
22.799  "^ 

148 

22.651 

173 
189 
198 
200 
197 


22.478 
22.289 
22.091 
21.891 


38.353 
1.022 


11.34 
-0.212 


+0.06 
-0.3 


-0.01 
+0.5 


21.694 
21.507 
21.334 
21.181 
21.050 

20.947 
20.875 
20.837 
20.837 
20.880 

20.968 
21.102 
21.284 
21.512 
21.785 

22.099 
22.447 
22.819 
23.207 
23.598 

23.980 
24.340 
24.666 


187 
173 
153 
131 
103 

72 

38 

0 

43 

88 

134 
182 
228 
273 
314 

348 
372 
888 
391 
382 

300 
328 


Dedina- 
tion. 


-41  43 


tt 


10.49 
13.66 
17.00 
20.42 
23.82 

27.12 
30.23 
33.12 
35.70 
37.95 


317 
334 
842 
340 
830 


311 
289 
258 
225 
189 


^^•^  148 

42.39^ 
43.04  ^^ 
43.25  — 

22 


43.03 
42.40 
41.36 
39.96 
38.22 

36.21 
33.98 
31.61 
29.18 
26.76 

24.47 
22.39 
20.61 
19.21 
18.29 

17.87 
18.01 
18.72 
20.00 
21.80 

24.08 
26.77 
29.78 


03 

104 
140 
174 
201 

223 
237 
243 
242 
229 

208 

178 

140 

92 

42 

14 

71 

128 

180 

228 

280 
301 


82  TTnae  Majoris. 
Mag.  5.7 


Right 
Aaoension. 


19.913 
1.340 


12.88 
-0.892 


h     m 
10     12 


s 
13.20 
13.74 
14.21 
14.59 
14.87 

15.04 
15.09 
15.04 
14.90 
14.66 

14.34 
13.98 
13.58 
13.16 
12.74 

12.33 
11.96 
11.62 
11.32 
11.08 

10.89 
10.77 
10.72 
10.74 
10.84 

11.01 
11.24 
11.55 
11.92 
12.37 

12.88 
13.44 
14.05 
14.69 
15.35 

16.00 
16.62 
17.21 


47 
38 
28 
17 

5 

5 
14 
24 
32 

80 
40 
42 
42 
41 

87 
84 

80 
24 

19 

12 
5 

2 
10 
17 

23 
31 
37 
45 
51 

50 
01 
04 
00 
05 

02 
50 


Dedina- 
tion. 


+65   30 


tf 


23.97 
24.86 
26.26 
28.10 
30.30 

32.76 
35.39 
38.05 
40.63 
43.04 


89 

140 
184 
220 
240 

203 
260 
258 
241 
213 


45.17  ^^, 

^•^  137 
^^'^^    90 

49.21  ^^ 

49.63  — 
7 

49.56 

49.00 

47.97 

46.51 

44.66 


42.43 
39.90 
37.13 
34.15 
31.03 

27.84 
24.62 
21.45 
18.39 
15.50 

12.84 

10.49 

8.52 

6.98 

5.94 

5.42 
5.46 
6.04 


50 
103 
140 
185 
223 

25a 
277 
298 
312 
310 

322 
317 
300 
289 
200 

235 
197 
154 
104 
52 


4 

58 


10.218 
2.412 


+0.05 
-0.4 


-0.06 
+^-^ 


47.09 
+2.195 


400 


APPARENT  PLACES  OT  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinf!ton 
Mean  Time. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.5 


Mar. 


19.5 
1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
1G.9 
20.9 

Oct.  6.9 
16.9 

26.8 

Nov.    5.8 

*  15.8 

25.7 
Dec.    5.7 

15.7 
25.7 
35.6 


Mean  Place 
Sec  «,  Tan  6 


f  Leonis. 

Mag.  3.6 


Right 
Asoensioa. 


h   m 
10  12 


s 

13.234 
13.528 
13.783 
13.992 
14.150 

14.255 
14.306 


14.308  — 
14.265  *^ 
14.185  ^ 

109 


294 
355 

ao9 

158 
105 


51 


14.076 
13.947 
13.806 
13.660 
13.515 

13.379 
13.257 
13.150  ''" 


129 
141 
140 
145 
136 


122 


13.063 

12.999 


87 
64 
42 


12.957  ^^ 
12.941  — 
12.951  '' 
12.989  ^ 
13.057   ^ 

98 

13.155 


132 
165 


13.287 
13.452 
13.652  ^ 
13.885  ^ 

14.151 
14.447 
14.767 
15.104 
15.451 

15.796 
16.130 
16.440 


266 


296 
320 
337 
347 
345 

334 

310 


Dedbift- 
tlon. 


+23  48 


r/ 


61.92 
60.95 
60.32 
60.01 
60.01 

60.31 
60.85 
61.59 
62.47 
63.43 

64.41 
65.37 
66.26 
67.04 
67.69 

08.19 
68.53 


97 

68 

81 

0 

ao 

54 
74 
88 
96 
98 

96 
89 
78 
65 

50 

34 


15 

68.68  — 
68.67     ^ 


68.48 

68.11 
67.58 
66.85 
65.96 
64.90 

63.65 
62.25  "' 

158 


19 
37 

53 

73 

89 

106 

125 


60.67 
58.96 
57.13 

55.20 
53.22 
51.23 
49.31 
47.50 

45.87 
44.45 
43.33 


171 
183 
193 


198 
199 
192 
181 
163 


142 
112 


11.322 

1.093 


77.39 
+0.441 


+0.07 
-0.4 


+0.03 
+0.5 


X  TSxut  Xajotli. 

Mag.  3.5 


Rifflit 


h   *m 
10    12 


8 

15.297 
15.647 
15.951 
16.199 
16.385 


850 
304 
248 
186 
120 


16.505 
16.560  — 
16.551  • 
16.486  ^ 
16.373  "' 

152 

16.221 
16.042 
15.845 
15.641 
15.438 

15.244 
15.066 
14.911 
14.782 
14.680 

14.612 
14.577 


179 
197 
204 
203 
194 


178 
155 
129 
102 
68 

3o 

14.576  — 

14.612   f 

14.687   " 
115 


14.802 
14.956 
15.152 
15.390 
15.668 

15.986 
16.338 
16.719 
17.121 
17.534 

17.945 
18.343 
18.714 


154 
196 
23S 
278 
318 


352 
381 
402 
413 
411 


398 
371 


tion. 


+43  18 


10 


60.27 
60.22  — 
60.60  ^ 
51.38  ^ 
52.52  "* 

142 

53.94 


55.60 
57.37 
59.19 
60.97 

62.62 
64.09 
65.31 
66.25 
66.87 

67.16 
67.12 
66.75 
66.05 
65.05 

63.76 
62.22 
60.45 
58.48 
56.33 

54.04 
51.65 
49.19 


166 
177 
182 
178 
165 


147 

122 

94 

62 

29 

4 

37 

70 

100 

129 

154 
177 
197 
215 
229 

239 
246 


46.70  ^* 


44.23 

41.83 
39.56 
37.49 
35.67 
34.16 

33.02 
32.29 
31.98 


247 
240 


227 
207 
182 
151 
114 


73 
31 


13.157 

1.374 


70.15 
+0.943 


+0.07 
-0.4 


+0.06 
+0.5 


Mag.  2.6 


Rigbft 


h     m 
10    15 


»1 


189 
107 


55 


8 

32.431 
32.722 
82.975 
33.183 
33.342 

33.449 
33.504 
33.510  — 
33.473  '^ 
33.400  '^ 

101 

33.299 
33.176 
33.042 
32.903 
32.765 

32.634 
32.517 
32.414 
32.329 
32.266 

32.224 
32.207 
32.215 
32.251 
32.315 

32.408 
32.534 
32.693 
32.885 
33.112 

33.371 
33.659 
33.973 
34.304 
34.644 

34.984 
35.313 
35.620 


128 
184 
189 
138 
131 


117 

103 

85 

63 

42 

17 

8 
36 
64 
93 

126 
150 
192 
227 
259 

288 
314 
331 
340 
340 

329 
307 


tkllL 


+20  14 


It 


112 
85 
64 


51.7S 

60.66 

40.81 

49.27 

49.06  — 
6 

40.11 

49.43 

49.96 

60.66 

51.45 

52.30 
53.15 
53.97 
54.72 
55.36 

55.90 
56.31 
56.56 


82 
68 
70 
79 
86 

86 


76 
64 
64 

41 
25 


56.68  — 
56.64    * 

21 


56.43 
56.08 
55.56 
54.87 
54.01 

52.97 
51.74 
50.34 
48.77 
47.06 

45.22 
43.30 
41.33 
39.38 
37.50 

35.76 
34.21 
32.91 


35 
62 
60 
86 
104 

128 
140 
157 
171 
184 

192 
197 
195 
188 
174 

155 
130 


/i  UniB  lltjoris. 
Mag.  3.2 


RiBlit 


h     m 
10    17 


82.686 
88.035 
83.389 
83.589 
38.778 


38.904 
38.965  — 
33.964    ^ 
88.908  * 
33.805"" 

141 


tlOB. 


33.664 
33.493 
33.306 
33.109 


171 
187 
187 


32.914  *•* 


188 


32.726 
32.552 
32.400 
32.271 
32.169 

32.099 
32.059 
32.058-? 
32.083  ^ 
32.160  ^ 

106 

32.266 


174 
153 
189 
102 
70 


40 


30.561 
1.060 


66.41 
+0.369 


+0.07 
-0.4 


+0.02 
+0.4 


32.401 
32.586 
32.814 
33.082 

33.389 
33.731 
34.102 
34.496 
34.901 

35.306 
35.699 
36.066 


145 
185 


807 


342 
371 
384 
405 
405 

883 
367 


+(13 


#r 


66.72- 
66.99' 
67.6I* 

68.70' 

1 

70.04 

71.62^ 

73.34 

75.11 

76.87 

78.51 
79.99 
8114 
82.2S 
82.91 

83.26 


itf 


s 

4 


83.30- 

83.00  ■ 

82.89* 

81.48* 
IB 

80.29 


78.84 
77.15 
75.26; 

73.17 ; 

70.96 
68.6r 
66.18  j 
63.7r 
61.24 


lis 


58.83 
56.5S 
54.42 
52.58 
50.94  j 

49.73 
4S.S9 
48.48 


18 


30.616 
1.344 


86.65 
+0.891 


+0.07 
-0.4 


+0.05 

+0.4 


i. 


^ 


f 


APPARENT  PLACES  OE  STARS,  1919- 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washixkffton 
Mean  Tune. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
Mar.  1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.2 

July    9.1 


Aug. 


19.1 
29.1 
8.1 
18.0 
28.0 


Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.    5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
26.7 
35.6 


80  H.  XTn»  Majorii. 
Mag.  4.9 


Right 
Asoenskm. 


h     m 
10    18 


s 
21.79 
22.35 
22.84 
23.24 
23.54 

23.71 
23.78  — 
23.75    ^ 


M 

40 
40 
80 
17 


23.61 

23.37 

23.07 
22.71 
22.30 
21.88 
21.45 

21.04 
20.64 
20.28 
19.97 
19.72 

19.52 
19.38 
19.31 
19.31 
19.39 

19.54 
19.77 
20.07 
20.44 
20.88 

21.38 
21.94 
22.55 
23.20 
23.86 

24.52 
25.16 
26.76 


14 

94 

80 

86 
41 
42 
43 

41 

40 
86 
81 
25 
20 

14 
7 
0 
8 

15 

23 
30 
87 
44 

60 

66 
61 
65 
66 
66 

64 
60 


Dedtna- 
tion. 


+66  57 


/r 


72.53 
73.38 
74.74 
76.65 
78.74 

81.20 
83.85 
86.53 
89.16 
91.61 

93.80 
05.66 
97.08 
98.06 


85 

186 
181 
210 
246 

265 
268 
262 
246 
210 

185 

148 

08 


98.66  — 

2 


98.63 
98.04 
97.06 
95.66 
93.83 


91.63 
89.12 
86.35 
83.36 
80.23 

77.00 
73.74 
70.52 
67.39 
64.43 

61.70 
59.28 
57.24 
56.63 
54.51 

68 

53.93 
53.90  — 
54.43  '^ 


40 

08 

140 

183 

220 

251 
277 
200 

813 
823 

826 
822 
813 
206 

278 

242 
204 
161 
112 


/iHydxte. 
Mag.  4.1 


Right 


h     m 
10    22 


B 

12.162 
12.440 
12.679 
12.874 
13.022 

13.121 
13.172 
13.178  — 
13.144  ^ 
13.077  ^ 


278 
230 
105 
148 
00 


51 


12.984 
12.871 
12.746 
12.614 
12.481 

12.363 
12.233 
12.124 
12.030 
11.953 

11.895 
11.859 


113 
126 
131 
133 
128 


120 

100 

04 

77 

68 

86 


11.848  — 

11.864   ^® 

11.908  ^ 
76 

11.984 

111 

145 

181 
218 
252 


12.095 
12.240 
12.421 
12.639 

12.891 
13.172 
13.478 
13.800 
14.131 

14.469 
14.776 
15.068 


281 
806 
322 
331 
828 

316 
203 


Dedfna- 
tion. 


-16  25 


ir 


24.38 
26.96 
29.52 
32.00 
34.36 

36.48 
38.40 
40.06 
41.46 
42.56 

43.40 
43.96 
44.24 
44.28  — 
44.06  ^ 

45 

43.61 
42.93 
42.06 
41.01 
39.80 


258 
256 
248 
235 
213 


102 
166 
130 
111 

84 


55 
20 


68 

87 

105 

121 

130 

137 
130 
136 
126 
108 

88 
60 


38.50 
37.13 
35.74 
34.38 
33.12 

32.04 
31.16 
30.56 
30.29  — 
30.39   ^° 

48 

30.87 
31.76 
33.06 
34.71 
36.67 

38.91 
41.32 
43.86 


80 
120 
166 
106 
224 

241 
254 


81  LeonU  Xlnoxls. 
Mag.  4.4 


Right 


h  m 
10  23 


8 

14.292 
14.626 
14.919 
15.162 
15.348 

16.476 
15.642 
15.652 
15.509 
15.422 

16.298 
15.148 
14.980 
14.804 
14.628 

14.458 
14.301 
14.161 
14.043 
13.948 

13.881 
13.842 


834 
203 
243 
186 
127 


67 
_10 

43 

87 

124 

150 
168 
176 
176 
170 

157 

140 

118 

05 

67 

30 

13.834  — 
13.858  ^ 
13.917  " 

02 

14.009 

131 
170 
200 

248 
285 

820 
850 
870 
888 

885 

875 
851 


14.140 
14.310 
14.519 
14.767 

16.052 
16.372 
15.722 
16.092 
16.476 

16.860 
17.236 
17.586 


Dedlna- 
tion. 


+37    6 


#f 


43 


62.69 

62.26 

62.24  — 

62.62  ^ 

63.37   ^* 
106 


64.43 
65.73 
67.21 
68.78 
70.37 

71.90 
73.30 
74.51 
75.51 
76.24 


130 
148 
157 
150 
153 


140 
121 
100 

78 
47 


76.71  ^^ 
76.87  — 
76.74   ^'^ 


76.34 
75.64 

74.69 
73.49 
72.06 
70.42 
68.59 

66.60 
64.46 
62.21 
59.88 
57.52 

55.17 
62.88 
50.72 
48.76 
47.04 

46.62 
44.57 
43.91 


40 
70 
05 

120 
143 
164 
183 
100 

214 
225 
238 
286 
285 


216 
107 
171 
142 


105 


a  AnfUae. 
Mag.  4.4 


RiRht 
Ascension. 


b   m 
10  23 


s 

28.516 
28.807 
29.057 
29.260 
29.412 


202 
250 
203 
152 
00 


29.611 

29.558  — 
29.567  ^ 
29.513  ^ 
29.432  ^^ 

110 

29.322 
29.191 
29.046 
28.891 
28.733 

28.679 
28.431 
28.296 
28.174 
28.071 

27.989 
27.932 


131 

146 
154 
158 
154 

148 
136 
121 
103 
82 

57 


27.904  — 
27.906  ^ 
27.942  ^ 

74 

28.016 

113 
154 
105 
281 
273 

806 
831 

29.971  **• 
30.327 '^ 

351 

80.678 

838 


28.129 
28.283 
28.478 
28.712 

28.986 
29.291 
29.622 


81.016 
81.826 


300 


I>eclfai»- 
tion. 


-30  39 


tt 


19.19 
22.12 
25.16 
28.20 
31.18 

34.04 
36.70 
39.12 
41.26 
43.08 

44.67 
45.71 
46.50 
46.94 


804 
804 
208 
286 

266 
242 
218 
188 
140 

114 
70 
44 

47.02  — 
28 

46.74 

46.12 

45.18 

43.95 

42.47 


40.76 
38.89 
36.93 
34.94 
32.99 

31.16 
29.56 
28.23 
27.25 
26.71 

26.62 
27.02 
27.93 
29.32 
31.16 

33.40 
35.96 
38.75 


62 

04 

123 

148 

171 

187 
106 
100 
106 
188 

160 

188 

08 

64 

0 

40 

01 

130 

184 

224 

256 
270 


Mean  Place 
Sec  6,  Tan  6 


18.879 
2.456 


96.99 
+2.243 


10.338 
1.043 


20.32 
■-0.295 


12.334 
1.254 


81.62 
+0.757 


26.600 
1.162 


19.18 
-0.693 


+0.09 
-0.4 


+0.14 


+0.06 
-0.4 


-0.02 
+0.4 


« 


+0,07 


^ 


60S4'''^1919 26 


402 


APPARENT  PLACES  OE  STABS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 


Washington 
Mean  Tune. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.6 

19.5 
Mar.  1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.    5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
25.7 
35.7 


86  TTrsfle  ICaJofla. 

Mag.  4.8 


RiRht 
Ascension. 


h  m 
10  25 


8 

29.618 
30.063 
30.453 
30.775 
31.019 


445 
390 
822 
244 
104 
31.183 

31.261  — 

31.257     * 

31.178  ^ 

31.032  ^** 
201 


30.831 
80.588 
80.316 
30.028 
29.736 

29.450 
29.181 
28.938- 
28.725 
28.550 


243 
272 
288 
292 
280 


209 
243 
213 
175 


28-415  ,0 
28.325  ^^ 
28.281  — 
28.287     ® 

28.344   ^"^ 
no 

28.454 

103 
219 
274 
328 
379 


Mean  Place 
Sec  «,  Tan  5 


28.617 
28.836 
29.110 
29.438 

29.817 
30.242 
30.706 
31.199 
31.709 

32.221 
32.720 
33.187 


425 
404 
493 
610 
512 


499 
407 


Declina- 
tion. 


+56  23 


n 


24.36 
24.74 
25.63 
26.97 
28.71 

30.76 
33.02 
35.39 
37.76 
40.04 

42.12 
43.94 
45.41 
46.50 
47.18 

47.42 
47.22 
46.59 
45.55 
44.13 

42.36 
40.27 
37.91 
35.32 
32.56 

29.66 
26.69 
23.69 
20.71 
17.84 

15.12 

12.62 

10.43 

8.59 

7.18 


88 

80 

184 

174 

205 

220 
287 
287 
228 
206 

182 

147 

109 

08 

24 

20 

03 

104 

142 

177 

209 
230 
259 
270 
290 

297 
300 
298 
287 
272 

250 
219 
184 
141 
95 


9  H.  Dncoait. 

Mag.  5.0 


Right 
Ascension. 


6.23  ,, 
5.81  — 
5.89     ® 


27.290 
1.807 


46.95 
+1.504 


-hO.OS 


/-hU.l 
'0.4 


+0.09 
+0.4 


h 
10 


m 
28 


s 
19.02 

19.93 
20.72 
21.37 
21.85 


91 
79 
05 
48 
31 


22.16  ^, 
22.26  — 
22.21     * 


21.97 
21.57 

21.04 
20.40 
19.69 
18.93 
18.14 

17.36 
16.61 
15.91 
15.28 
14.74 

14.32 
13.99 
13.78 


13.70  — 
13.75     ^ 

17 


24 
40 
53 

04 
71 
70 
79 
78 

75 
70 
03 
54 
42 

33 
21 


13.92 
14.21 
14.65 
15.20 
15.87 

16.65 
17.54 
18.49 
19.51 
20.55 

21.61 
22.63 
23.58 


29 
44 

55 
07 

78 

89 

95 

102 

104 

100 

102 
95 


Declina- 
tion. 


+76    7 


n 


106 
168 
211 
340 
270 

298 
297 
288 


26.46 
27.54 
29.17 
31.28 
83.77 

36.53 

39.46 

42.43 

45.31 

48.00 

287 

50.37 
^2.36  Z 

54.90  ": 

55.37  — 

7 


55.80 
54.69 
53.56 
51.94 
49.87 

47.41 
44.62 
41.53 
38.24 
34.80 

31.26 
27.72 
24.26 
20.92 
17.79 

14.94 

12.44 

10.37 

8.79 

7.76 

7.32 

7.47 
8.21 


01 
113 
102 
207 
240 


279 
309 
329 
344 
35i 


354 
340 
334 
313 
285 


250 
207 
158 
103 
44 


15 
74 


pLaoBii. 

Mag.  3.8 


15.102 
4.170 


51.11 
+4.049 


Right 
Aaoenslon. 


261 


+0.10 
-0.4 


+0.25 
+0A 


h     m 
10    28 

f 
34.642 

34.928 

35.179 

35.387 

35.550 

35.663 
35.729 
35.748 
35.726 
35.671 

35.586 
35.482 
35.362 
35.238 
35.113 

o4.Vv4 

34.882 
34.782 
34.698 
34.631 

34.582 

34.556 

34.551  — 

34.571  ^ 

34.618  ^^ 
70 

34.694 
34.801 
34.940 
35.114 
35.322 


168 
118 

66 

19 


56 
85 

104 
120 
124 
126 
119 


112 

100 

84 

67 

49 

26 


35.562 
35.833 
36.130 
36.445 
36.772 

37.100 
37.420 
37.719 


107 
139 
174 
206 
240 

271 
297 
315 
327 
328 

320 
299 


DadlDft- 
tion. 


+  942 


n 


72.63 
71.10 
69.94 
69.05 

68.44 
68.09 
68.00  — 
68.11  " 
68.40  '^ 


164 
148 
116 


61 


86 


68.82 
69.33 
69.91 
70.52 
71.13 

71.7i3 
72.30 
72.82 
73.28 
73.67 

73.97 
74.15 
74.21  — 
74.13     * 

25 
42 


42 

51 
58 

61 
61 
60 

57 
52 
46 
89 
80. 

18 


73.88 

73.46 
72.82 
71.97 
70.89 
69.59 

68.08 
66.38 
64.53 
62.57 
60.57 

58.59 
56.70 
54.95 


SSSexluilia. 
Mag.  6.4 


Bight 


04 

85 

108 

130 

151 

170 
185 
190 
200 
198  J 

189 
175 


h      m 
10    87 


■ 
18.652 

18.937 

19.187 

19.397 

19.563 

19.681 
19.751 


285 
850 
210 
166 
118 


70 


19.778  — 
19.764  " 


19.717 

19.641 
19.546 
19.436 
19.318 
19.199 

19.083 
18.972 
18.871 
18.783 
18.710 

18.654 
18.617 
18.602  — 
18.610  ® 


47 
76 

96 
110 
118 
110 
116 

HI 

101 

88 

73 
56 

37 


32.882 
1.015 


85.99 
+0.171 


+0.06 
\-0A 


+0.01 
+0A 


18.646 

18.711 
18.806 
18.934 
19.098 
19.297 

19.529 
19.794 
20.084 
20.395 
20.718 

21.042 
21.359 
21.656 


30 
05 

95 
128 
104 
190 
232 

205 
290 
311 
323 
324 

317 
297 


Dedtatt- 
tkm. 


-  1  ] 


n 


] 


63.00 

65.08 

67.04 

68.81^ 

70.34 

71.64 
72.67 
73.45 
74.00 
74.30 

74.42 
74.37 
74.14 
78.79 
73.33 

72.78 
72.15 
71.46 
70.74 
70.00 

69.27 
68.58 
67.95 
67.42 
67.02 

66.81 
66.80 
67.04 
67.54 
68.33 

69.42 
70.78 
72.41 
74.26 
76.26 

78.39 
80.54 
82.64 


16.940 
1.000 


54.52 
-0.02 


+0.06 
-0.4 


O.OC 
+0.4 
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APPARENT  PLACES  OP  STARS,  1919 


407 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ilnsCon 
iTioM. 


L  0.7 
10.7 
20.6 
30.6 

b.    9.6 


r. 


19.5 
1.5 
11.5 
21.5 
31.4 

r.  10.4 
20.4 
30.4 

ly  10.3 
20.3 

30.3 

ne    9.2 

19.2 

29.2 

9.2 


ly 


«• 


19.1 
29.1 
8.1 
18.1 
28.0 


pt.  7.0 
17.0 
26.9 

t.  6.9 
16.9 


>v. 


26.9 

5.8 

15.8 

25.8 

5.8 

15.7 
25.7 
35.7 


X 

Mag.  4.7 


Blflit 


h    m 
11    0 

I 
51.975 
52.275 
52.547 
52.780 
52.970 

53.114 
53.210 
53.261 
53.271 
53.244 

53.187 
53.106 
53.008 
52.899 
52.785 

52.669 
52.556 
52.450 
52.354 
52.269 


S» 


190 
144 

96 
61 

i? 
27 

ft? 
81 


109 
U4 
110 


113 

106 

96 

85 


iFlace 


52.200 

52.147 

52.114 

52.103  — 

52.117   " 
41 

52.158 

74 
107 
141^ 
170 
216 

251 
280 
306 
822 
328 

325 
311 


52.232 
52.339 
52.480 
52.659 

52.875 
53.126 
53.406 
53.711 
54.033 

54.361 
54.686 
54.997 


Uoo. 


-f-  745 


9t 


76.26 
74.44 
72.85 
71.49 
70.43 

69.66 
69.15 
68.93 
68.93 
69.14 

69.51 
70.00 
70.57 
71.20 
71.86 

72.52 
73.15 
73.75 
74.30 

74.77 

75.16 

75.43 

75.60 

75.61  — 

75.45   ^* 
33 

75.12 

74.58 

73.80 

72.80 

71.55 


188 
169 
136 
106 
77 


61 
23 

0 
21 
37 

49 
67 
63 
66 
66 

63 
60 
65 

47 
89 

27 
17 


70.07 

68.38 
66.52 
64.52 
62.45 

60.37 
58.34 
56.44 


64 

78 
100 
125 
148 

169 
186 
200 
207 

206 

203 
190 


50.397 
1.009 


87.54 
+0.136 


p^Leoaii. 
Mag.  5.7 


Rfglit 


b    m 
11    2 

8 

47.940 
48.239 
48.508 
48.741 
48.930 

49.073 
49.170 
49.223 
49.235 
49.210 

49.157 
49.078 
48.984 
48.878 
48.766 

48.652 
48.542 
48.437 
48.341 
48.256 

48.186 
48.132 
48.096 
48.083 
48.095 

48.134 
48.204 
48.308 
48.447 
48.624 

48.838 
49.086 
49.304 
49.667 
49.986 

50.313 
50.636 
50.945 


233 
189 
143 


97 
63 
12 

25 
63 

79 

94 

106 

112 

114 

110 

105 

06 

85 

70 

54 
36 
13 

12 


70 
101 
139 
177 
214 


248 
278 
303 
319 
327 


323 
309 


Dedliift- 
tkm. 


+  2  23 
34.72 


109 
183 
161 
138 
110 


32.73 
30.90 
29.29 
27.91 

26.81 
25.98 
25.42 
25.11   ^^ 
25.00  — 

8 

25.08 
25.34 
25.71 
26.18 
26.72 


83 

66 

31 


26 
37 
47 
64 
60 

63 
64 
64 
62 
57 

51 
42 
31 


27.32 
27.95 
28.59 
29.23 
29.85 

30.42 

30.93 

31.35 

31.66 

31.81  — 
1 


31.80 
31.57 
31.13 
30.42 
29.45 

28.21 
26.72 
25.00 
23.10 
21.06 

18.94 
16.84 
14.79 


23 

44 

71 

97 

124 

149 
172 
190 
204 
212 

210 
205 


^  Un»  Majoili. 
Mag.  3.2 


Right 


h    m 
11    5 


• 
8.679 
9.069 
9.425 
9.733 
9.986 

10.175 
10.301 
10.362 
10.362 
10.308 

10.207 
10.068 

9.900 

9.712 

9.514 

9.313 
9.115 
8.928 
8.757 
8.604 

8.477 
8.374 
8.303 
8.265 
8.263  — 

37 

8.300 
8.379 
8.503 
8.674 
8.892 


390 
366 
306 

253 

189 


126 

61 

0 

64 

101 

130 
168 
188 
198 
201 

198 
187 
171 
153 
127 

103 
71 
38 


46.368 
1.001 


44.26 
+0.042 


1-0.4 


9.158 

9.468 

9.819 

10.202 

10.610 

11.029 
11.449 
11.853 


79 
124 
171 
218 
266 

310 
351 
383 
408 
419 

420 
404 


Dadtiia- 
tkm. 


+44  55 


tt 


56.18 
55.69  — 
55.72    ' 


61 

94 
134 

166 
189 
203 
308 

203 

190 
170 
143 
112 
78 

43 


56.23 
57.17 

58.51 
60.17 
62.06 
64.09 
66.17 

68.20 
70.10 
71.80 
73.23 
74.35 

75.13 
75.56 
75.60  — 
75.26  ^ 
74.56   ^ 

104 

73.52 
72.15 
70.46 
68.51 
66.30 

63.89 
61.29 
58.57 
55.76 
52.91 

50.09 
47.36 
44.80 
42.46 
40.43 

38.78 
37.56 
36.80 


137 
100 
195 
221 
241 


260 
272 
281 
285 
282 

273 
256 
234 
203 
165 

122 
76 


/SCxaterU. 
Mag.  4.5 


Right 


h    m 
11    7 


8 

41.960 
42.272 
42.553 
42.793 
42.989 

43.138 
43.239 
43.295 


312 
281 
240 
196 
149 


101 
66 


7.006 
1.412 


77.80 
+0.^^T 


43.308  — 
43.284  ^ 

64 

43.230 
43.149 
43.050 
42.937 
42.815 

42.689 
42.564 
42.441 
42.327 
42.221 

42.129 
42.053 
41.998 
41.968 

41.964  — 

29 

41.993 
42.058 
42.162 
42.306 
42.491 

42.717 
42.981 
43.278 
43.600 
43.938 

44.283 
44.623 
44.947 


81 

99 

113 

122 

126 

126 
123 

114 

106 

92 

76 
55 
30 


65 
104 
144 
185 
226 

264 
297 
322 
338 
345 

340 
324 


DmUdAp 
tkm. 


-22  23 


rt 


2.07 
4.67 
7.33 
9.98 
12.56 

15.00 
17.27 
19.30 
21.10 
22.62 

23.86 
24.83 
25.51 
25.91 


260 


265 
258 
244 


227 
203 
180 
152 
124 

97 
68 
40 


26.02  — 
16 


25.86 
25.45 
24.78 
23.89 
22.79 


41 

67 

89 

110 

127 

139 
147 
150 
147 
138 

121 
98 
69 


21.52 
20.13 
18.66 
17.16 
15.69 

14.31 

13.10 

12.12 

11.43  33 

11.10  — 
6 

11.15 

11.61 

12.50 

13.80 

15.48 

17.50 
19.78 
22.26 


46 

89 

130 

168 

202 

228 
248 


40.321 


0.66 


Ds0a 


MM 
MA 


+0.01 
+0.3 


0.00 
+0.2 


+0.07 
1^.4 


+O.WS 
+0.2 
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Washington 
Mean  Time. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
Mar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

30.3 

June    9.3 

19.2 

29.2 

Julv     9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.    5.8 

15.7 
25.7 
35.7 


Mean  Place 
Sec  5, Tan  a 


D^a,  D»a 


6  Leonit. 

Mag.  2.6 


Right 
AscensJkm. 


h    m 
11    9 


8 

49.740 
50.061 
50.352 
50.606 
50.815 

50.976 
51.088 
51.151 


821 

291 
254 
209 
161 


112 
63 


51.169  ~ 

51.147  " 
56 

51.092 
51.008 
50.905 
50.787 
50.663 


84 
103 
118 
124 
127 

125 

117 

110 

96 

82 

63 
45 


50.536 
50.411 
50.294 
50.184 
50.088 

50.006 

49.943 

49.898   20 

49.878  — 

49.883     ^ 
35 

49.918 

49.984 

50.086 

50.224 

50.401 

50.618 
50.871 
51.157 
51.471 
51.804 

52.147 
52.490 
52.820 


66 

102 
138 
177 
217 

253 
286 
314 
333 
343 

343 
330 


Declina- 
tion. 


+20  57 


// 


48.19 
46.78 
45.71 
44.99 
44.64 

44.62 
44.92 
45.49 
46.29 
47.23 

48.28 
49.37 
50.45 
51.47 
52.40 

53.20 
53.84 
54.32 
54.61 
54.72 

54.64 
54.34 
53.84 
53.13 
52.22 

51.09 
49.75 
48.21 
46.48 
44.57 

42.51 
40.35 
38.13 
35.91 
33.76 

31.74 
29.91 
28.35 


141 

107 

72 

35 

2 

80 
67 
80 
94 
105 

100 

108 

102 

03 

80 

64 

48 
29 
11 

8 

30 
50 
71 
91 
113 

134 
154 
173 
191 
206 

216 
222 
222 
215 
202 

183 
156 


48.213 
1.071 


63.59 
+0.383 


+0.06 


I?^,  Da^      Lo.4 


+0.02 


^Leonia. 
Mag.  3.4 


Right 
Asonsioin. 


h    m 
11    9 


812 
285 

247 
204 
158 


100 
62 


8 

60.983 
61.295 
61.580 
61.827 
62.031 

62.189 

62.298 

62.360  j^ 

62.379  — 

62.359  * 
52 

62.307 

62.228 

62.131 

62.020 

61.901 

61.781 
61.663 
61.551 
61.447 
61.355 

61.277 
61.216 
61.174 


70 

07 

111 

110 

130 

118 

112 

104 

92 

78 

61 
42 


19 

61.155  — 
61.160     ^ 

34 


61.194 
61.259 
61.359 
61.494 
61.668 

61.880 
62.128 
62.408 
62.716 
63.041 

63.377 
63.712 
64.035 


65 
100 
135 
174 
212 

248 
280 
308 
325 
336 

335 
323 


Dedlna. 
tion. 


+15  61 
67.17 


166 

120 

08 

68 

81 


65.59 
64.30 
63.32 
62.69 

62.38 
62.36  — 
62.63  ^ 

49 
68 
80 


63.12 
63.80 

64.60 
65.47 
66.37 
67.26 
68.10 

68.86 
69.51 
70.06 
70.46 
70.71 

70.82 
70.76 
70.51 
70.09 
69.46 

68.64 
67.60 
66.35 
64.89 
63.22 

61.38 
59.39 
57.29 
55.14 
53.00 

50.95 
49.03 
47.32 


87 
90 
89 
84 
76 

65 
55 
40 
25 
11 

6 
25 
42 
63 
82 

104 
125 
146 
167 
184 

199 
210 
215 
214 

205 

192 
171 


59.460 
1.040 


81.01 
+0.284 


+0.06 
-0.4 


+0.02 
+0.2 


F  UruB  ICaJods. 
Mag.  3.7 


Right 

AHCWmJDBU 


h     m 
11    14 


8 

8.016 
8.366 
8.685 
8.966 
9.197 

9.377 
9.501 
9.572 


850 
819 
S81 
281 
180 


124 
71 


9.590  — 

9.563  ^ 
67 


9.496 
9.397 
9.272 
9.132 
8.961 


99 

126 
140 
161 
164 

162 
146 
136 
120 
104 

84 
60 
33 


8.827 
8.675 
8.529 
8.393 
8.273 

8.169 

8.085 

8.025 

7.992 

7.986  — 
28 

8.014 

8.078 

8.180 

8.322 

8.507 

8.734 
9.002 
9.308 
9.643 
10.002 

10.373 
10.745 
11.106 


64 
102 
142 
185 
227 

268 
306 
835 
350 
371 

372 
361 


Uao. 


+88  81 
ft 

62.52 
61.53  ^ 
50.99 
50.88  — 
61.19  " 

70 


61.89 
62.91 
64.22 
66.71 
67.31 

68.96 
60.66 
62.06 
63.39 
64.61 

66.40 
66.01 
66.33 
66.37  — 
66.11  * 

64 

65.57 
64.74 
63.63 
62.27 
60.66 


102 
181 
149 
160 
104 

161 
160 
188 
113 


61 
83 


58.84 
56.80 
54.60 
52.24 
49.77 

47.24 
44.70 
42.21 
39.84 
37.67 

35.76 
34.16 
32.96 


83 
111 
136 
161 
182 

204 
220 
•236 
247 
258 

254 
249 
237 
217 
191 

160 
120 


6.492 
1.200 


71.51 
+0.663 


+0.06 
-OA 


+0.04 
+0.2 


8Ciataia. 
Mag.  3.8 


B%tat 


379 


h     m 
U    15 


18.928 
19.236 
19.615 
19.768 
19.967 

20.112 
20.221 
20.285 


190 
155 

109 
64 


20.306  — 
20,295  " 

43 

20.268  ^ 
20.184  ^ 
20.097 
19.996 
19.886 


19.772 
19.667 
19.645 
19.439 
19.341 


87 
101 
110 
114 

115 

112 

106 

98 

86 


70 

54 

31 

5 


19.255 
19.186 
19.131 
19.100 
19.095  — 

24 

19.119 
19.176 
19.268 
19.400 
19.573 


57 

92 
132 
178 
211 


249 
281 
308 


19.784 

20.033 

20.314 

20.622 

20.948^ 
334 

21.282 

21.613  ^^ 

21.932  ^' 


BediDfr 
tkB. 


-14  i 


n 


28.01 
30.41 
82.82 
36.15 
37.36 

39.38 
41.20 
42.77 
44.11 
46.17 

46i)0 
46.57 
46.90 
47.01 
46.91 

46.60 
46.11 
45.43 
44.61 
43.66 

42.61 
41.49 
40.34 
39.21 
38.14 

37.19 
36.42 
35.88 
35.62 
35.67 

36.08 
36.85 
37.99 
39.48 
41.26 

43.30 
45.52 

47.87 


] 


17.371 
1.032 


24.13 
-0.256 


+0.06 
-0.4 


-0.02 

+a2 
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APPARENT  PLACES  OF  STARS,  1919.  411 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


412 


AITARENT  PLACES  OF  STABfl,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlncton 
Mwn  Time. 


Jan. 


Feb. 


Mar. 


0.7 
10.7 
20.7 
30.6 

9.6 

19.G 
l.G 
11.5 
21.5 
31.5 


Apr.  10.4 
20.4 
30.4 

May  10.4 
20.3 

30.3 

June    9.3 

19.3 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct,  7.0 
16.9 

26.9 

Nov.    5.9 

15.8 

25.8 

Dec.    6.8 

15.8 
25.7 
35.7 


Mean  Place 
Sec  5,  Tan  6 


Df  a,  D^a 


P  Leonis. 

(Dencbola,) 
Map.  2.2 


Right 
Ascension. 


h   m 
11  44 


s 

57.075 
57.399 
57.700 
57.909 
58.202 


324 
301 
260 
233 

188 


I>eclina- 
tion. 


+15     0 

76.22 
74.48 
73.01 
71.88 
71.09 


174 

147 

113 

79 

46 


58.390  j^2 

58.532   g^ 

58.630 

58.684   j^ 

r)8.698  — 
20 

58.678 

58.629 

58.556 

58.467 


70.63  ^^ 
70.53  — 
70.72   ^® 


40 
73 


58.365 

58.255 
58.140 
58.026 
57.914 
57.809 

57.712 
57.626 
57.556 
57.5(M 
57.475 

57.471 
57.498 
57.560 
57.659 
57.796 

57.976 
58.195 
58.452  ^^ 


71.17 
71.84 

72.67 
73.60 
74.58 


102  I  ....  - 


110 


115 
114 
112 
105 

U7 


SA 
70 
.52 
29 
4 

27 

02 

90 

137 

180 

210 


58.740 

59.054 

59.383 
59.718 
60.048 


288 
314 
329 


335 
330 


6.53 

77.42 
7j;.22 
78.KS 
79.42 
70.81 

80.02  ^ 
80.06  -  ■ 
79.91    ^^ 


4o 
67 
83 

93 

9S 
90 
96 

S9 

w) 
tiO 
54 
39 
21 


79.57 
79.02 

78.25 
77.27 
76.04 
74.61 
72.9-1 


31 

55 

^.. 

9S 
123 
143 
107 
isft 


71.08 
69.05  '^''^ 


66.89 


216 


64.66^ 
225 

219 


62.41 

60.22 
58.16 
56.29 


2U6 
187 


56.777 
1.035 


89.68 
-fO.268 


+0.06 
-0.4 


+0.02 
+0.1 


jSVirciiiis. 
Mag.  3.8 


Right 
Ascensfcm. 


h 
11 


m 
46 


s 

29.885 
30.203 
30.498 
30.703 
30.990 

31.177 
31.320 
31.419 
31.477 


818 
206 
265 
227 
187 


143 
00 
58 


21 
31.498  — 

12 

31.486 
31.448 
31.388 
31.309 
31.220 


31.122 
31.019 
30.916 
30.813 
30.716 

30.620 
30.5-16 
30.480 
30.431 
:^).405 

30.403 
30.431 
30.494 
30.593 
30.731 

30.911 

31.129 

31.385  ^ 
286 


38 
60 
79 
89 

9S 

103 

1(« 

103 

97 

90 

80 
66 
49 
26 
2 

28 

03 

90 

138 

1!>0 

218 


31.671 
31.982 

32.307 
32.637 
32.962 


311 
325 

330 
325 


Declina- 
tion. 


+  2  12 


If 


206 
188 
1C8 
144 
115 


88 
50 
33 


67.49 
.65.44 
63.55 
61.87 
60.43 

59.28 
58.40 
57.81 
57.48   ,, 
67.37  — 

10 


57.47 
57.75 
58.16 
58.67 
59.26 

59.89 
60.55 
61.22 
61.87 
62.49 

63.06 
63.56 
63.97 
64.25 


28 
41 
51 
59 
63 

66 
67 
05 
62 
57 

50 
•U 
28 


64.39  — 

2 


64.37 
64.14 
63.69 
62.98 
62.03 


60.80 
59.33 
57.62 
55.73 
53.69 

51.55 
49.40 
47.31 


23 
45 
71 
95 
123 

147 
171 
189 
201 
214 

215 
200 


28.561 
1.001 


76.69 
+0.038 


+0.06 
-0.4 


0.00 
+0.1 


Groombxldge  1830. 
Mag.  6.5 


RlgM 
AwseosJoiL 


h   m 
11  48 


8 

20.183 
20.670 
20.933 
21.262 
21.646 


387 
303 
329 
284 
232 

21.778  ^^ 

21.957  ^ 

22.080 

22.148 

22.165  — 


22.136 
22.069 
21.971 
21.847 


07 

98 

124 


21.707  ^*° 
151 


21.556 
21.399 
21.242 
21.090 
20.9-16 

20.815 
20.702 
20.607 
20.538 
20.496 

20.487 
20.514 
20.582 
20.693 
20.851 

21.057 
21.310 
21.607 
21.942 
22.308 

22.695 
23.091 


157 
157 
152 
144 
131 

113 
96 
00 
42 


27 

68 
111 
158 
206 


253 
297 
335 
366 
387 


396 


23.485  ^ 


Dedlnop 
tkm. 


+38  17 


126 
78 


If 
40.11 
38.86 
38.07  . 
37.78  — 
37.97   " 

64 

38.61 
39.64 
40.98 
42.58 
44.34 

46.15 
47.95 
49.63 
51.16 
62.46 

63.47 
54.18 
64.66 
64.61-^ 
54.30  ^^ 

66 

53.64 

52.65   ^ 
133 

164 

102 

210 


103 

1S4 
160 
176 
181 

180 
168 
162 
130 
102 

71 
38 


51.32 
49.68 
47.76 

45.57 
43.15 
40.52 
37.72 
34.80 

31.80 
28.80 
25.86 
23.05 
20.46 

18.16 
16.21 
14.68 


242 
263 
280 
292 
300 

300 
204 
281 
250 
231 

104 
153 


18.943 

1.274 


60.49 
+0.790 


+0.06 
-0.4 


+0.06 
+0.1 


'y  TTrsa  Hajoiii. 
Mag.  2.5 


Right 
AflomsiDn. 


h      m 
U    49 


472 


35.918 
36.390 
36.834 
37.235  *** 
37.580*" 

279 

37.859  ^^ 

210 

38.069 

38.204  „ 

38.266  — 

38.257    * 
n 

38.186 

38.060 

37.889 

37.681 

37.448 

37.197 
36.938 
36.679  ^ 


tiOD. 


-^.54    7 


78.53 
77.89 


51 
i 


126 

171 


251 


259 


252 
230 
219 


36.427 
36.188 

35.969 
35.773 
36.608 
36.480 
36.389 

36.344 
35.348 
35.405 
35.519 
35.694  "* 

236 

35.930 

2B5 


196 

166 

128 

01 

45 


57 
114 


860 
400 
440 


36.225 
36.575 
36.975 
37.415 


37.883 

38.364*" 

38.844**^ 


M 


1  77.S3- 

}  78.36* 

79.41  ■• 

80.94 
82.87* 

ML 

85.12 
87.56 
90.11 " 

92.63 
95.07^ 
97.30* 
99.25* 

100.«o* 

la 

102.06  ^ 
102.M  ^ 
103.1S- 

103.07  " 

102.51  * 
K8 


101.51 

100.10 

98.29 

96.13 

93.66 

90.91 
87.94 
84.79 
81.53 
78.22 


111 

ni 

9(7 

US 


sa 


74,93 

71.74=" 

68.73* 

65.97:;^ 

63.5< 


:fl 


61.58 
60.0S 
69.13 


ij» 


34.690 
1.707 


102.43 
+1.383 


+0.06 
-0.4 


+ao9 
ao 
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FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


irYlzgliiis. 

oVizginia. 

5  Centanil. 

cCorvl. 

Mag.  4.6 

Mag.  4.2 

Mag.  2.9 

Mag.  3.2 

Washtaffton 
Uean  Tune. 

Right 

Dedlna- 

Right 

Bedina- 

Right 

Bedtaia- 

Right 

Declina- 

Asoeoskm. 

tton. 

Asonsfciii. 

tkm. 

AflOOISlDIl. 

tlon. 

AwowMfcm. 

tion. 

h     m 

•     » 

h    m 

•     t 

h    m 

•          9 

h     m 

■           9 

11    56 

+  78 

12    1 

+  9  10 

12    4 

-50  16 

12    5 

-22  10 

Jan.    0.7 

8 

44.575 

46.02 

8 

6.233 

46.59 

8 

10.796 

9.36 

8 

58.699 

99 

9.99 

10.7 

44.897^ 

44.96  *•• 

6.557^ 

44.66  *•* 

11.238^ 

11.63  "^ 

69.037  ^ 

12.30^* 

20.7 

45.198  ^^ 

43.20*^ 

6.860*" 

42.97** 

11.650*" 

14.27** 

59.354  "^ 

14.71^* 

80.6 

45.470  ^ 

41.71  "« 

7.136^ 

41.55  *« 

12.019  ^ 

17.18  ** 

59.642  ^ 

17.16^ 

Feb.    9.6 

45.707  "'^ 

40.50  ^^* 

7.376  ^ 

40.43  *" 

12.339  *" 

20.31  ^^ 

59.893  *^* 

19.57  ^* 

195 

91 

199 

79 

264 

824 

208 

232 

19.6 

45.902  ,^^ 

39.59 

7.575 

89.64 

12.603 

23.55 

60.101 

21.89 

Mar.    1.6 

11.5 

iisa 
46.054  ^„ 

46.162  " 

89.00 
38.70 

7.731  ^ 
7.844  "^ 

39.16 
88.99  — 

12.810  ^^ 
12.958 

26.83  ^ 
30.07'^ 

60.267  *^ 
60.388*" 

24.06  "^ 
26.06** 

21.5 

67 
46.229 

38.67  — 

7.915  ^ 

39.09  " 

13.048 

33.21  ^" 

60.468  *^ 

27.85  *^ 

31.5 

46.258  — 

88.88  ^ 

7.947  ^ 

89.44  ^ 

13.087  — 

36.17** 

60.511  ^ 

29.39  *** 

4 

40 

0 

53 

11 

275 

7 

132 

Apr.  10.5 
20.4 

46.254 

39.28 

7.947 

39.97 

13.076 

88.92 

60.518 

30.71 

46.221  ^ 

39.83  " 

7.916  '^ 

40.65  •^ 

13.022  " 

41.39  ^^ 

60.495  ^ 

31.77  *«» 

80.4 

46.165  *• 

40.51  ^ 

7.863  " 

41.42  " 

12.930  ^ 

43.55"' 

60.448  *^ 

32.58  ®* 

Uay  10.4 
20.3 

46.090  ^* 

41.24  ^ 

7.789  ^* 

42.25  ® 

12.804™ 

45.37  *» 

60.379  ~ 

33.15  *" 

46.002  * 

42.01  ^ 

7.701  ^ 

43.10  ®* 

12.649  *" 

46.81  ^^ 

60.294  ^ 

33.46  " 

96 

77 

97 

83 

177 

103 

99 

8 

80.3 

45.904 

42.78 

7.604 

43.93 

12.472 

47.84   „ 

60.195 

33.54"" 

Jnne    9.3 

45.800^^ 

43.53  ^* 

7.500^^ 

44.73  ^ 

12.277  *^ 

63 

48.47 

60.087  ** 

33.38  *' 

9  ^MMm^^            ^^  m^^ 

19.3 

45.694  ^^ 

44.23  '^ 

7.392  ^* 

45.44  ^* 

12.068*** 

48.64  — 

59.970  "^ 

33.00  ^^ 

29.2 

45.588  ^^ 

44.87   •* 

7.284  ^°° 

46.09  •* 

11.852  "• 

48.39  ^ 

59.851  **® 

32.41  *® 

July    9.2 

45.485  '^ 

90 

45.43  ^ 

40 

7.178  ^«* 

99 

46.63  ** 

41 

11.635  "^ 

210 

47.71  •^ 

108 

59.732  **• 

114 

31.60  ®* 

97 

19.2 

45.389 

45.89  „ 

7.079 

47.04 

11.425 

46.63 

59.618 

30.63 

29.2 

45.302  ®^ 

35 
46.24  ^ 

6.988  " 

47.32   „ 

11.227  *^ 

45.18  **^ 

59.510  *^ 

29.51  *" 

Aug.    8.1 
181 

45.228  ^* 
45.168  *^ 

20 
46.44   "r 

46.51  — 

6.909  ^ 
6.847  ^ 

47.45   " 
47.42     ' 

11.049  *^ 
10.900  "• 

43.38  **^ 
41.32  ** 

59.414  ^ 
59.336  ^ 

28.28*® 
27.00*® 

28  1 

45.130  ^ 

46.40  " 

6.804  ** 

47.20   " 

10.788  **^ 

39.06^ 

59.279  *^ 

25.69  ^^* 

«^^^«^ 

u 

31 

17 

41 

68 

239 

29 

127 

Sept.  7.0 
17.0 

45.118  "~ 
45.135  " 

46.09 
45.59  ^ 

6.787  "■ 
6.799  " 

46.79 
46.15  •* 

10.720 
10.705  — 

36.67 
34.25^ 

59.250"" 
59.254     * 

24.42 
23.26  **® 

^9   a^^ 

270 

45.184  ^ 

44.85  ^* 

6.843  ** 

45.29  ^ 

10.749  ** 

31.90  ^ 

59.296  ^ 

22.25  *"' 

Oct.    7.0 

16  9 

45.271  ^ 

43.88  ^ 

6.925  ^ 

44.19  "« 

10.855  *^ 

29.71  "® 

59.380  ** 

21.48  ^^ 

45.398^ 

42.65^® 

7.048*® 

42.85  *^ 

11.027  *^ 

27.76  *'' 

59.509  *^ 

20.97   " 

AVVW 

188 

145 

163 

158 

237 

158 

175 

16 

269 

45.566 

41.19 

7.211 

41.27 

11.264 

26.18  „^ 

59.684 

20.81 

Nov.   5.9 
15.9 

45.774  ** 

39.50  ^~ 

7.416  *^ 

39.48  *^* 

11.562  ^* 

2-503  Z 

59.905  ^* 

21.01  ^ 

46.021  ^^ 

37.62  ^^ 

7.660^ 

37.52  *^ 

11.917  ^ 

24.37   „ 

60.166  *** 

21.60  ^ 

258 

46.300^ 

35.58*^ 

7.937^ 

35.41  2** 

12.318  *°* 

24.24   '' 

60.463  ^^ 

22.57  ®^ 

Dec.    5.8 

46.606** 

33.44  "' 

8.241*^ 

33.24^^ 

12.752  ^" 

24.67  ^^ 

60.786  ^® 

23.91  *^ 

328 

217 

322 

220 

456 

98 

342 

169 

158 

46.929 

81.27 

8.563 

81.04 

13.208 

25.65 

61.128 

25.60 

25  7 

47.259**^ 

29.14  ^* 

8.893  ^ 

28.91  ^^ 

13.669  *** 

27.16  *" 

61.477  ^® 

27.56  *** 

St%/m  f 

35.7 

47.586  "^ 

27.10*^ 

9.221  *® 

26.90  *^* 

14.120  *** 

29.14  *** 

61.821^*   29.75"* 

if  ean  Place 

43.329        57.57 

5.021         57.92 

9.180         17.34 

57.370          9.67 

Sec  5,  Tan  < 

1.006        +0.124 

1.013        +0.162 

1.565        -1.203 

1.080        -0.408 

3V<^»  ^c*^ 

+0.06          +0.01 

+0.06          +0.01 

+0.06          -0.08 

+0.(Sfe         -^.^ 

I)^,  D«.d 

-4).4 

0.0 

-0.4 

0.0 

-0.4 

O.Q 

\-^A 

^.^ 
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WashfaiKton 
MMn  Time. 


4  H.  Pnoonii. 

Mag.  5.1 


Right 

AsOBDSlQIl. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
Mar.    1.6 

11.5 
21.5 
31.5 

Apr.  10.5 
20.4 
30.4 

May  10.4 
20.3 

30.3 

June    9.3 

19.3 

29.2 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 

Nov.    5.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.7 
35.7 


Mean  Place 
Sec  a,  Tan  6 


h     m 
12    8 


8 

26.05 
27.20 
28.30 
29.31 
30.20 

30.94 
31.49 

31.85 


116 

110 

101 

89 

74 

55 
36 


10 
32.01  — 

31.97     * 

25 

31.72 
31.32 
30.76 
30.06 
29.2G 

28.39 
27.47 
26.54 
25.61 
24.71 

23.86 
23.10 
22.41 
21.83 
21.37 

21.05 
20.85 
20.81  — 
20.94   ^^ 

28 
44 


40 
56 
70 
80 

f7 

92 
93 
93 
90 
85 

76 
09 
58 
46 
32 

20 


21.22 

21.66 
22.27 
23.02 
23.90 
24.90 

26.00 
27.14 
28.30 


61 

75 

88 

100 

110 

114 

lie 


Dedina- 
tUm. 


+78    3 


/# 


6Craoii. 
Mag.  3.1 


RUdit 
AMension. 


31.96  jg 
31.78  — 
32.27  *® 
33.37  "^ 
35.06** 

219 

37.25 


261 
289 
306 
311 
304 

285 
256 
217 
173 
123 


39.86 
42.75 
45.83 
48.94 

51.98 
54.83 
57.39 
59.56 
61.29 

62.52 

63.21  ^^ 
63.35  — 
62.93  ^^ 
61.98   ^* 

149 
60.49 
58.53  ^^ 
56.14^ 
53.35  ^^ 

50.22  '^^ 
339 

46.83 


69 


361 
373 


366 


43.22 
39.49 
35.70  ^^ 
31.94  ^^^ 

28.28 
24.83 
21.66 
18.86 
16.53 


345 
317 
280 
233 
180 


14.73 
13.53 
12.97 


120 
56 


h     in 
12    10 


8 

52.140 
52.661 
53.146 
53.585 
53.967 


DtdlDft* 
tkm. 


6  TSnm  Xajorii. 
Mag.  3.4 


Right 


-68  17 


0t 


621 
486 
439 
882 
316 


25.338 

4.834 


58.69 
+4.729 


IVa,  D«a      1+0.06  +0.32 

D^,  D»3      1-0.4  0.0 


54.283  jyjj 
54.533 

54.828  ^ 

54.878  — 
9 


54.869 
54.805 
54.692 
54.536 
54.343 


64 
113 
156 
193 
226 


54.117 
53.865  ^^ 
53.596^ 
53.315  ^ 
53.031^ 

280 

52.751 

52.486  ^ '  85.31 


52.245 
52.039 
51.878 


241 
206 
161 
105 

51.773  ^2 
51.731  — 
61.760  ^ 
61.868  ^^ 

52.055  ^^"^ 
267 


52.322 
52.665 
53.073 
63.638 
54.046 

54.578 
55.118 
56.649 


343 
408 
465 
508 
532 

540 
531 


45.51 

47.61 
50.14 
53.02 
56.18 

59.52 
62.96 
66.42 
69.82 
73.09 

76.16 
78.99 
81.51 
83.68 


210 
253 


316 
334 

344 

346 
340 
827 
307 


h     m 
12    11 


8 

26.514 
27.023 
27.509 
27.956 
28.351 


609 

486 
447 
896 
829 


283 
252 
217 

85.46*^ 
136 

86.82 
87.73 
88.18  - 
88.15 
87.65 


91 
45 

3 
50 
96 


86.69 


83.53 
81.41 
79.03 

76.46 
73.82 
71.18 
68.67 
66.38 


138 
178 
212 
238 
257 


264 
264 
251 
229 
197 


28.680 
28.937  ,^ 
29.115  ^^ 
29.215  ^ 
29.240  — 

48 


29.192 
29.082 
28.917 
28.708 
28.462 

28.192 
27.906 
27.613 
27.320 
27.036 

26.767 
26.521 
26.303 
26.119 
25.977 


110 
165 
209 

246 
270 

286 
293 
293 
284 
269 

246 
218 
184 
142 
97 


^•^1  153 

«2.»8  105 
61.83 

61.34  — 

61.42     ^ 
67 

62.09 
63.34*** 
65.11  *" 


50.417 
1.903 


55.45 
-1.619 


+0.06 
-0.4 


-0.11 
0.0 


25.880 

25.837  — 

25.850   " 

25.925   ^* 

26.067  **^ 
209 

26.276 

276 

840 

399 

447 

485 

507 
512 


26.552 
26.892 
27.291 
27.738 

28.223 
28.730 
29.242 


DtdliMh 
tkm. 


+67  28 


n 


83.04 
32.25 


79 


Y  Conl 
Mag.  2.8 


Risbt 


32.07  — 
32.48  ** 
83.48*" 

161 

34.99 


196 


256 


271 


36.95 
89.25 
41.81 
44.50 

47.21 
49.83 
52.28 
54.46 
56.30 

57.74 
58.75 
59.30 


59.37  — 
58.96  " 

88 


245 
218 
184 
144 


101 
55 


58.08 
56.76 
55.01 
52.87 
50.38 

47.59 
44.54 
41.30 
37.91 
34.45 

30.99 
27.61 
24.40 
21.45 
18.85 

16.66 
14.98 
13.85 


182 
175 
214 
249 
279 

805 
824 


846 
846 

888 

821 
296 
260 
219 

168 
118 


25.585 
1.860 


57.47 
+1.568 


+0.06 
-0.4 


•fO.10 
0.0 


S18 


Sll 


168 


h     m 
12    U 


89.585 
89.870 
40.188 
40.489 
40.718 

40.929 
41.097 
41.228 
41.808 
41.856 

41.369 
41.858 
41.313 
41.262 
41.173 

41.082 
40.981 
40.873 
40.761 
40.648 

40.538 
40.434 
40.341 
40.264 
40.206 


48 
J3 

16 
40 
«1 
79 

91 

101 
106 
112 
118 
110 


104 
98 
77 
56 
81 


DidiBi- 
tioo. 


-17    5 


tt 


83.79 
86.04 
38.35 
40.64 
42.86 

44.94 
46.86 
48.57 
50.06 
51.31 


in 

in 
i« 

IS 
HI 


52.33  „ 
53.10  j, 
68.66,1 

54.12- 


t 


54.04 
58.77 
53.SS 
52.72 
51.96 

51.06 
50.07 
49.02 
47.93 
46.86 


a 

71 


Iff 


1 

86 
76 


40.175 

40.174  — 

40.210 

40.286 

40.406** 
166 

40.571 

40.780*" 

41.029*" 

41.314  "* 

41.628  '** 


i45J5,, 

1^»71 
44JS  ji 

43.75  , 

43.54- 

43.65  ^ 


41.961 
42.301  •^^ 
42.638*'^ 


44.06 
44i8 
46.0S 
47.50 

49.27 
51.26 
53.4S 


ui 
itf 


1* 


38.269 
1.046 


8L84 

-o.aor 


+0.06 
-0.4 


-O.QS 
-0.1 
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APPARENT  PLACES  OF  STAES,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


JaiL  0.7 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
Mar.  1.6 
11.6 
21.6 
31.5 

Apr.  10.5 
20.4 
30.4 

May  10.4 
20.4 

30.3 

June    9.3 

19.3 

29.3 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 

Nov.    5.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.8 
35.7 


20GomK. 
Mag.  5.7 


RlRht 


Mean  Place 
Sec  d,  Tan  5 


h 
12 


m 
25 


8 

40.252 
40.593 
40.920 
41.221 
41.489 

41.718 
41.906 
42.047 
42.145 
42.201 

42.219 
42.204 
42.161 
42.093 
42.007 


841 
827 
801 
268 
229 


188 

141 

98 

66 

18 


15 
43 

68 

86 

101 


41.906 
41.795  "^ 
41.676  *^^ 
41.554  ^^ 
41.431  ^^ 

121 

41.310 
41.197 
41.093 
41.004 
40.934 


113 

104 

89 

70 

47 


I^i^a,  Da/a 


40.887  j^ 
40.870  — 
40.887  ^^ 
40.942  ^ 
41.039  ®' 

140 

41.179 

41.365  ^^ 

41.5M  ^ 

41.862  ^ 

42.163  ^^ 
324 


42.487 
42.826 
43.168 


339 
342 


Declina- 
tion. 


+21  20 
tt 

25.20 
23.43 
21.99 
20.94 
20.29 


20.06 
20.22 
20.73 
21.55 
22.61 

23.86 
25.22 
26.62 
28.02 
29.34 

30.54 
31.60 
32.48 
33.15 
33.60 

33.80 
33.77 
33.48 
32.94 
32.14 

31.08 
29.77 
28.21 
26.42 
24.40 

22.20 
19.85 
17.39 
14.89 
12.42 

10.04 
7.85  ^' 
5.90  ^®* 


177 

144 

105 

65 

23 

16 

61 

82 

106 

125 

136 
140 
140 
132 
120 

106 
88 
67 
45 
20 

3 

29 

54 

80 

106 

131 
156 
179 
202 
220 

235 
246 
250 
247 
238 


dCorrl. 

Mag.  3.1 


Right 
Asoenslon. 


39.253 
1.074 


40.27 
+0.391 


h 
12 


m 
25 


-hO.06 


D^S,  Da^      LoA 


+0.03 
-0.1 


8 

41.450 
41.786 
42.106 
42.398 
42.657 

42.879 
43.060 
43.201 
43.301 
43.364 

43.392 
43.391 
43.364 
43.315 
43.247 

43.164 
43.070 
42.966 
42.856 
42.743 

42.630 
42.522 
42.421 
42.334 
42.266 


836 
820 
292 
860 
822 


181 

141 

100 

63 

28 


1 
27 
49 
68 
83 

94 
104 
110 
113 
113 

108 

101 

87 

68 

44 


42.222   ^3 

42.209  — 

42.231   " 

42.292  " 

42.398  ^^ 
150 


Declina- 
tion. 


42.548 
42.744 
42.983 
43.258 
43.564 

43.891 
44.229 
44.568 


196 
239 
275 
306 
327 

338 
339 


-16    3 


tt 


54.66 
56.85 
59.09 
61.32 
63.46 

65.48 
67.33 
68.96 
70.38 
71.56 

72.52 
73.25 
73.77 
74.08   ,3 
74.18  — 

7 
74.11 
73.85 
73.43 
72.86 
72.14 


810 
884 
223 
814 
808 

185 
163 
148 
118 
96 


73 
58 
81 


26 
42 

57 
72 
82 

91 
98 
100 
99 
93 

82 
64 
45 


71.32 
70.41 
69.43 
68.43 
67.44 

66.51 

65.69 

65.05 

64.60 

64.44  — 
13 

64.57 

65.02 

65.82 

66.96 

68.39 

70.12 
72.07 
74.18 


7Cnielt. 
Mag.  1.6 


Rlsbt 
Ascension. 


45 

80 

114 

143 

173 

195 
211 


h   m 
12  26 


8 

41.199 
41.713 
42.197 
42.640 
43.031 

43.863 
43.634 
43.841 
43.983 
44.066 

44.090 
44.061 
43.983 
43.861 
43.702 

43.509 
43.287  ^ 
43.045  ^^ 


614 
484 
448 
891 
888 

871 

807 

148 

83 

81 


78 
128 
180 
198 


260 
267 
267 


42.785 
42.518 

42.251 
41.994 
41.754^^ 


257 


41.543 
41.372 


211 
171 
122 


40.268 
1.041 


52.62 
-0.288 


+0.06 
-0.4 


-0.02 
-0.1 


41.250 

41.186  — 

41.190    * 

41.268  ^* 

41.424  ^^ 
233 

41.657 

41.965  ^ 


42.342 


377 


42.775  *^^ 

43.255  ^^ 
510 

43.765 
44.287 
44.805  "^ 


522 


DMltaa- 
tkNi. 


-56  39 


n 


24.64 
26.57 
28.93 
31.66 
34.68 

37.88 
41.20 
44.56 
47.87 
51.09 

54.12 
56.93 
59.47 
61.68 
63.53 


108 


S78 


836 
831 


881 
8M 

881 

186 
145 


108 

66.00 

66.57 

66.69  — 

66.33  ^ 
79 


65.54 
64.31 
62.69 
60.74 
58.50 

56.07 
53.52 
50.96 
48.47 
46.19 

44.22 

42.63 

41.50 

40.90 

40.86  — 
53 

41.39 


123 
162 
195 
224 
843 

355 
256 
849 
228 

197 

150 

113 

60 


42.48 
44.09 


109 
161 


39.638 
1.820 


34.58 
-1.520 


8  Guuim  Vemi 
Mag.  4.3 


AJWHIMJUU. 


h     m 
12    29 

i 

64i90 

55.285 

55.668- 

56.023  •* 
as 


373 


166 
110 


78 
lU 


56.341 

56.613 
56.833 
Do.999 
57.109 
57.166 

67.171 
57.133 
57.055 
56.944 
56.808 

56.651 
56.479 
56.299 
56.114 
55.930 

55.751 
55.583 
55.428 
55.294 
55.185 

55.105 
55.060 
55.058  — 
55.101  ^ 
55.194  ^ 

146 

55.340 


157 


173 
180 
185 
184 
179 

168 
165 
134 
100 
80 


45 


55.538 
55.788 
56.085 
56.423 

56.791 
57.180 
57.577 


108 
350 
387 
338 

868 


897 


Dedln- 
tioo. 


+414: 


n 


8 


29.72 
28.34 
27.48 
27.16- 
27.37  * 


11 
li 


28.10 
29.29 
30.87 
32.76 
34.88 

87.12 

39.39 

41.60 

43.66' 

45.51 

47.08  J, 

4o.94  J 

49.25  ; 
49.78  ; 
49.92- 

i 

49.66 


ij 


r> 


49.02 
48.00 
46.62 
44.83 

42.83 

40.50 

37.90 

35.10; 

32.14' 

29.06 
25.95 ; 
22.S9; 
19.93 
17.17 

14.71 
12.61 
10.95 


II 


1' 


8 


1 


+0.07 
\-0A 


-0.10 


54.050 
1.341 


50.62 
+0.894 


+0.06 
-0.4 


+0.06 
-0.1 
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Washfnston 
Mean  Tune. 


Jan.  0.7 
10.7 
20.7. 
30;« 

Feb.    9.6 


Mar. 


19.6 
1.6 
11.6 
21.5 
31.5 


Apr. 


10.5 
20.4 
30.4 
May  10.4 
20.4 


June 


July 


Aug. 


90.3 

9.3 

19.3 

29.3 

9.2 

19.2 
29.2 

8.1 
18.1 
28.1 


icDnuxmis. 

Mag.  3.9 


Rigbt 


Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 

Nov.    6.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.8 
35.7 


!eaii  Place 
a,  Tan  6 


Of  Dwa 


h     m 
12    80 


s 

2.46 
3.20 
3.91 
4.59 
5.20 

5.72 
6.14 
6.44 
6.61 
6.67 

6.61 
6.43 
6.16 
5.81 
5.39 

4.92 
4.41 
3.88 
3.34 
2.81 

2.31 
1.83 
1.39 
1.01 
0.69 

0.46 
0.29 
0.22 
0.24 
0.36 

0.60 
0.93 
1.37 
1.90 
2.51 

3.20 
3.92 
4.66 


74 
71 
68 
61 
fi2 

43 

30 

17 

6 

6 

18 
37 
85 
42 

47 

61 
63 
64 
63 
60 

48 
44 

38 
32 
23 

17 
7 

2 
12 
24 

83 
44 

63 
61 
60 

72 
74 


Dsoltiiap 
tkMi. 


+70  13 


tr 


68 


226 
268 


38.59 
87.91 
37.90  — 
38.51  •^ 

39.75  *^ 

178 

41.53 
43.79 
46.42 
49.30 
52.32 

55.85 
58.28 
61.00 
63.41 
65.44 

67.03 
68.13 
68.71 

68.76  — 
68.27  *• 

101 

67.26 


302 
303 

293 
272 
241 
203 
150 


110 
68 


jSCorvi. 
Mag.  2.8 


Rttht 


65.76 
63.80 
61.41 
58.65 

55.55 
52.20 
48.64 
44.95 
41.21 

37.49 
33.91 
30.52 
27.44 
24.74 

22.53 
20.86 
19.81 


ISO 
106 
239 
276 
310 

835 

356 
860 
874 
872 

858 
839 
308 
270 
221 

167 
105 


2.077 

2.956 


64.53 
+2.782 


h     m 
12    80 


847 
831 
806 
271 
288 


191 

149 

108 

70 

84 


+0.05 
-0.4 

6934^—1919- 


+0.18 
-0.1 

-27 


8 

8.894 
9.241 
9.572 
9.877 
10.148 

10.381 
10.572 
10.721 
10.829 
10.899 

10.983 
10.937  — 
10.913  ^ 
10.865 
10.797 

10.713 
10.614 
10.505 
10.387 
10.266 

10.144 
10.026 

9.915 

9.818 

9.741 

9.688 
9.668 
9.685 
9.745 
9.850 

10.002 
10.202 
10.447 
10.730 
11.046 

11.384 
11.734 
12.083 


48 
68 
84 

99 
109 
118 
121 
122 

118 

111 

97 

77 

53 

20 

17 

60 

105 

152 

200 
245 
283 
316 
338 

350 
340 


D6ClllUlr 

tkm. 


-22  56 


n 


55.86 
58.04 
60.34 
62.69 
65.04 

67.31 
69.46 
71.45 
73.26 
74.84 

76.20 
77.32 
78.22 
78.87 
79.29 

79.47 
79.44 
79.17 
78.70 
78.02 

77.16 
76.15 
75.01 
73.79 
72.53 

71.28 
70.11 
69.07 
68.22 
67.63 

67.35 
67.41 
67.83 
68.64 
69.81 

71.33 
73.13 
75.18 


218 


286 
235 

227 


216 
199 
181 
168 
186 

112 
90 
65 
42 
18 

3 

27 
47 
68 
86 

101 
114 
122 
126 
125 

117 

104 

85 

59 

28 

6 
42 

81 
117 
152 

180 
205 


7.697 

1.086 


56.27 
-0.424 


+0.06 
-0.4 


-0.03 
-0.1 


84  Conuo  Hq. 
Mag.  5.2 


Bight 


h     m 
12    31 


n 

5.027 
5.365 
5.689 
5.989 
6.258 

6.490 
6.679 
6.824 
6.927 
6.989 

7.014 
7.006 
6.970 
6.911 
6.831 

6.737 
6.631 
6.518 
6.398 
6.278 

6.161 
6.046 
5.941 
6.850 
5.778 


888 

824 
800 


232 

189 

146 

103 

62 

25 

8 
36 
59 
80 
94 

106 
113 
120 
120 
117 

115 

105 

91 

72 

51 


5.727  ,^ 

5.706  — 

5.718   ^^ 

5.766  ^* 

5.857  ®^ 
135 

5.992 

180 
223 
262 
295 
319 


6.172 

6.395 
6.657 
6.952 

7.271 
7.605 
7.944 


334 
339 


Dedlnft* 

tlon. 


+18  48 


tt 


67.66 
65.80 
64.28 
63.12 
62.35 

61.98 
61.98 
62.34 
63.02 
63.94 

65.07 
66.31 
67.62 
68.94 
70.22 

71.39 
72.44 
73.34 
74.04 
74.55 

74.84 
74.91  — 
74.73  ^^ 
74.33  *® 
73.66  *^ 

90 


72.76 
71.59 
70.19 
68.54 
66.67 

64.58 
62.34 
59.97 
57.54 
55.10 

52.73 
50.50 
48.51 


186 

162 

116 

77 

87 

0 

86 

68 

92 

113 

124 
131 
132 
128 
117 

105 
90 
70 
51 
29 


117 
140 
165 
187 
209 


224 
237 
213 
244 
237 


223 

199 


4.052 
1.057 


81.81 
+0.341 


aMusoe. 
Mag.  2.9 


Right 


h     m 
12    32 


8 

22.00 
22.73 
23.42 
24.05 
24.61 

25.09 
25.49 
25.78 
25.99 
26.10 

26.14 
26.08 
25.94 
25.74 
25.47 

25.15 
24.77 
24.36 
23.93 
23.47 

23.02 
22.58 
22.16 
21.80 
21.49 

21.26 
21.14 
21.10 
21.18 
21.37 

21.68 
22.11 
22.65 
23.24 
23.91 

24.63 
25.36 
26.10 


73 
69 
63 
56 
48 

40 
29 
21 
11 

4 

6 
14 
20 
27 
32 

38 
41 
43 
46 
45 

44 
42 
36 
31 
23 

12 
4 

8 
19 
31 

43 
54 

59 
67 
72 

73 
74 


Dedina- 
tion. 


-68  41 
ft 

9.64 


11.27 
13.43 
16.04 
19.02 

22.28 
25.75 
29.32 
32.93 
36.49 

39.92 
43.18 
46.17 
48.84 
51.17 


168 
216 

261 
298 
826 


847 
857 
861 
856 

348 

826 
299 

267 
238 

180 


53.06 

54.50  !: 

96 
55.46 

55.90  — 

55.83    ^ 
59 


55.24 
54.15 
52.59 
50.62 
48.29 

45.67 
42.87 
39.99 
37.13 
34.41 


109 
156 
197 
233 
262 

280 
288 
286 
272 
245 


31-^Sio 

2^-8«  163 
f  11    54 

26.57  — 

8 


26.65 
27.34 
28.61 


69 
127 


+0.06 
-0.4 


+0.02 
-0.\ 


20.162 
2.752 


21.93 
-2.664 


+0.01 
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AFFASENT  PLACES  OF  STABfi^'UHttk 


FOB  THB  UFFBB  TRANSIT  AT  WlHHDIQVnflL 


T 


Mbtaston 
inTtaM. 


JiHL  0.8 
10.7 
20.7 
30.7 

Fftb.    9.6 


Mar. 


19.6 
1.6 
11.6 
21.5 
31.5 


Apr. 


10.5 
20.5 
30.4 
U$J  10.4 
20.4 

30.3 

June   9.3 

19.3 

29.3 

July    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 

Nov.    5.9 

15.9 

25.9 

Dec.    5.8 

15.8 
25.8 
35.7 


Mean  Place 
Sec  6,  Tan  d 


c  Una  Ifajofis. 


487 
461 


146 
91 
» 

44 

in 

164 

197 


h     m 
12    50 


28.645 
29.140 
29.627 
80.068 
30.510 

80.879 
81.185 
31.421 
81.586 
31.677 

31.688 
81.654 
31.552 
31.398 
31.201 

30.971 
30.713 
30.437 
30.150 
29.860 

29.575 
29.299 
29.043 
28.811 
28.611 

28.450 
28.335 
28.274 
28.272  — 
28.834  ^ 

132 

28.466 


376 
887 
390 
385 

276 
356 
332 
300 
161 

116 
61 


28.666 
28.936 
29.270 
29.663 

30.102 
30.574 
31.066 


300 
370 
334 
803 
439 

473 
493 


tlon. 


•f56  2S 


If 


1S7 


114 


no 


tn 


379 


33.70 
82.43 
31.77  ■! 
31.72  — 
32  JO 

83.44 
35.10 
37.20 
39.62 
42.20 

45.06 
47.85 
60.53 
53.01 
55.22 

57.09 
58.55 
59.57 
60.12 
60.19  — 

40 

59.79 
58.90 
57.56 
55.79 
53.62 


948 


187 

146 

103 

66 


51.08 
48.24 
45.11 
41.79 
38.31 

34.77 
31.24 
27.80 
24.54 
21.58 

18.98 
16.84 
15.21 


89 
134 
177 
317 
354 

384 
813 
333 
348 
364 

863 
344 
336 
396 
200 

314 
163 


6  ▼tmhilfii 
Mag.  3.7 


h     m 
12    61 


82.277 
32.606 
32.923 
33.2V 
33.490 

83.727 
83.926 
84.086 
34.207 
84.291 


m 


160 
Itt 


S4.848  1^ 
84.362  — 
84.354  * 
34.823  ** 
34.271  " 


83 

94 
103 
109 
113 

113 

107 

97 

84 

63 

37 


28.231 
1.806 


57.31 
+1.505 


34.202 
34.119 
34.025 
33.922 
33.813 

33.701 
33.589 
33.482 
33.385 
33.301 

33.239 
33.202 
33.195  — 
33.226  '* 
33.298  " 

116 


33.413 
33.573 
33.777 
34.021 
34.208 

34.602 
34.922 
35.249 


160 
304 
344 
377 
304 

330 
337 


+  848 


ft 


lis 


68.84 
62.04 
60.87 
58.84 

57.82^ 
57.01 
66.B0„ 
56.89  — 
66.88    ^ 


Mi«.8.f 


66.61 
57.06 
57.66 
58.88 
59.16 

59.86 
60.77 
61.55 
62.29 
62.96 

63.55 
64.04 
64.42 
64.65 


46 

00 

n 

98 

89 

81 
78 
74 
67 
69 

49 
38 

33 


64.73  — 
9 

64.64 
64.34 
63.83 
63.08 
62.07 


60.83 
59.35 
57.62 
55.72 
53.67 

51.52 
49.36 
47.25 


80 

61 

75 

101 

134 

148 
173 
190 
305 
316 

316 
311 


31.350 

1.002 


74.59 
+0.067 


44 


ll     I 

U    I 

0 

16.188 
IBJm 
16.888 
16.288 
16J^n 

nim 

17.288 
17.418 
lIMi 

17.641 
17.685 
17.481 
17.412 
17J84 

17.175 
17.027 
16.864 
16.684 
16.519 

16.345 
16.175 
16.015 
15.868 
15.744 

15.644 
15.577 
15.548  — 
15.563  " 
15.625  •* 

114 

15.739 


148 
168 
170 
176 
174 

170 
109 
146 


100 
67 


15.906 
16.125 
16.393 
16.704 

17.049 
17.418 
17.799 


167 
319 


811 
846 


381 


•      # 

448  44 


ff 


a 

44 


87  JO 


68J7 
81 J7 
88J4 


8741 


7L84 
78.80 

75.61 
77.06 
78.17 
78.84 
79.88 

79.85 
78.96 
78.22 
77.10 
75.62 

73.81 
71.69 
69.29 
66.63 
63.79 

60.79 
57.71 
54.62 
51.60 
48.73 

46.10 
43.78 
41.87 


171 


146 

111 

n 


87 

76 

118 

148 

181 

813 
940 


300 


303 

887 


191 


14.477 
1.282 


80.08 
+0.803 


•i 

]|«3.8 

— i- 


11    >■ 


4MC 
48.8t 
44.40 

4BM 
48.1ft 
48481 
48.81; 
47.18! 


4aXk  ^ 
47  J«  - 
4I7.U    * 

48.75  • 


46.44 

46.08 
45.68 
45.1S 
44.62 

44.10 
48.58 
48.10 
42.64 
42.24 

41.92 
41.70 
41.59 
41.61 
41.76 

42.03 
42.44 
42.97 
43.60 
44.32 

45.10 
45.91 
46.74 


44 

49 
81 
68 

61 
49 
46 

40 


U 

8 
16 
87 

41 
63 

68 
78 

78 

81 


-71  6 


«r 


8L85 
8249 
8446 
8646 
8846 

4849 
4546 
4840 
6246 
6646 

68.41 
88.78 


m 
111 


i« 


3U 


6841 
7148 

7847 
7542 
76.62 
77.41  i 
77.6»- 


13) 
11 


77.44 
76.67 
75.41 
73.68 
71.56 

69.08 
66.87 
63.50 
60.58 
57.74 

55.09 
52.72 
50.77 
49.29 
48.88 

48.04 
48.31 
49.19 


IS 
17 
21 


37 
28 


19 


40.410 
3.090 


44.10 
--2.92S 


IV'/  iXva 


+0.05 


2V4  D^      l-OA 


+0.10 
-0.2 


+0.06 
-0.4 


0.00 
-0.2 


+0.06 
\-^A 


+0.05 


+0.06 
-0.4 


-0.19 
-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


MhlnfUm 
MnTune. 


Jan.  0.8 
10.7 
20.7 
80.7 

Feb.    9.7 

19.6 
liir.  1.6 
U.6 
21.6 
81.5 

Apr.  10.5 
20.5 
80.4 

May  10.4 
20.4 

80.4 

June    9.3 

19.3 

29.3 

JiUy    9.3 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

27.0 

Nov.    5.9 

15.9 

25.9 

Dec.    5.8 

15.8 
25.8 
35.8 


Mean  Place 
Sec  8,  Tan  a 


IVa,  Dma 
I>^6,  D»5 


7Hydne. 
Mag.  3.3 


Rislit 


h     m 
13    14 


866 

846 
837 
801 


■ 

31.794 
82.149 
82.494 
82.821 
33.122 

33.391 
33.626 
33.821 
33.978 
34.098 

34.183 

34.236 

34.268  — 

34.254    * 
80 

51 


336 
196 
167 
190 
86 


68 


34.224 

34.173 
34.100 
34.010 
33.905 
33.787 

33.661 
33.531 
33.401 
33.278 
33.168 


73 
90 

105 
118 
136 

130 
130 
123 
110 
90 


33.078  ^ 
33.016  2g 
32.988  -  - 
33.000  '* 
33.059   " 

107 

33.166 

156 

208 

253 

390 

331 


33.322 
33.530 
33.782 
34.072 

34.393 
34.734 
35.085 


341 
351 


30.850 
1.064 


tkm. 


-22  44 


ft 


89.14 
41.03 
43.07 
45.19 
47.32 

49.39 
51.38 
53.23 
54.90 
56.40 

67.71 
68.80 
69.70 
60.39 
60.89 

61.17 


61.26  — 
61.16   '" 


180 
304 
313 
318 
307 

199 
186 
167 
160 
181 


109 
90 
60 
60 

38 

9 


60.87 
60.40 

59.75 
58.90 
58.03 
57.01 
55.92 

54.81 
53.73 
52.73 
51.88 
51.24 


39 
47 
65 

79 

93 

102 

109 

111 

108 

100 

85 

64 

40 


50.84   j^ 

50.74- 

50.98  ^ 

51.55  " 
91 

134 


52.46 

53.70 
55.23 
56.99 


163 
176 


40.30 
-0.419 


+0.06 
-0.4 


-0.03 
-0.3 


i  Centaufi. 
Mag.  2.9 


Rlgtat 


b     m 
13    16 

■ 

3.200 
3.693 
3.976 
4.340 
4.674 


883 

864 
834 


350 
318 
170 
134 
96 


68 


4.973 
6.232 
6.460 
6.626 
6.760 

6.866 

6.914  ^ 

6.937  — 

6.928     • 
88 

66 

90 
113 
131 
146 
156 

161 
160 
153 
137 
113 

80 


6.890 

6.824 
5.734 
5.621 
5.490 
5.344 

6.188 
5.027 
4.867 
4.714 
4.577 

4.465 

^•^^  39 
4.346  — 

4.353     ^ 

4.414  '^ 
117 


4.531 
4.704 
4.933 
5.213 
5.537 

5.894 
6.272 
6.661 


173 
329 
280 
324 
357 

378 
380 


DmUda- 
tkm. 


-36  17 
ft 

2.02 
3.71 


6.68 

7.89 

10.23 

12.66 
16.11 
17.63 
19.87 
22.06 

24.12 
26.00 
27.66 
29.09 
30.27 

31.19 
31.82 
32.17 


32.23  — 
31.98  ^ 

63 


160 
197 
331 
384 
948 

946 
949 
984 
991 
904 

188 
166 
148 
118 
93 


63 
35 


31.45 
30.63 
29.56 
28.27 
26.80 


25.21 
23.54 
21.89 
20.31 
18.89 


83 
107 
139 
147 
159 

167 
165 
158 
142 
117 

90 
52 


17.72 

16.82 

16.30   „ 

16.17  i? 

16.46  ^ 
71 

17.17 

18.28  "^ 

19.76  "* 


2.190 
1.241 


7.60 
-0.734 


+0.07 
-0.4 


-0.05 
-0.3 


f  ^  Vnm  XaJoiiB. 
(Iftfor.) 
Mag.  2.4 


Ri|^ 


h     m 
13    20 


476 
470 
464 
484 

890 

887 
374 


■ 

40.146 
40.622 
41.101 
41.666 
41.999 

42.389 
42.726 
43.000 
43.209 

43.420 
43.428  — 
43.376  " 
43.269  *^ 
43.116  "* 

194 
42.921 


189 
73 


42.694 
42.440 
42.168 
41.885 

41.596 
41.309 
41.031 
40.772 
40.536 

40.333 
40.172 
40.059 
40.001 
40.007 

40.079 
40.222 
40.436 
40.718 
41.062 

41.460 
41.900 
42.367 


337 
364 
373 
383 
389 

387 
378 
359 
386 
303 


161 

113 

58 

6 
73 

143 
314 
3S3 
344 

398 

440 
467 


tlon. 


ISO 
187 


+66  20 
80.62^^ 

27^  ,1 
27.44  — 
27.66  " 

88 

28.40 
29.88 
31.76 
34.04 
36.62 

39.39 
42.23 
46.04 
47.72 
60.17 

62.32 
64.11 
65.50 
66.43 


377 


316 

179 

189 

93 


56.87  — 
3 

66.84 

66.33 

65.36 

63.90 

52.03 


49.76 
47.12 
44.17 
40.96 
37.56 

34.01 
30.42 
26.88 
23.45 
20.24 

17.37 
14.91 
12.95 


51 

96 

145 

187 

337 

364 
395 
831 
840 
355 

350 
354 
343 
331 
387 

346 
196 


40.092 

1.769 


62.99 
+1.447 


+0.06 
-0.4 


+0.09 
-0.3 


a  Vligtnla. 

(Spica.) 

M^ii 


Bli^ 


901 
900 


103 

166 

119 

87 


h     m 
IS    20 

8 

66.246 
66.581 
66.911 
57.224 
67.615 

67.776 
68.001 
68.19S 

Oo.«S4o 

68.467 

68.564 
58.609 
68.635 
68.636  — 
68.612  ** 

43 

68.669 
68.506 
68.425 
58.331 
58.225 

58.109 
67.989 
57.869 
57.755 
57.650 

57.663 
57.500 


64 

80 

04 

106 

116 

190 
190 
114 
106 
87 

03 


57.469  — 
57.474  * 
57.521  *^ 

98 

57.614 


57.766 
57.942 
58.174 
58.443 

58.743 
59.063 
59.395 


149 

188 


800 


DMlinft- 

tkHL 


-10  44 


#» 


22.70 
24.68 
26.68 
28.62 
30.45 

32.11 
83.69 
34.83 
35.86 
36.65 

87.23 
37.60 
87.78 
37J0- 
37.88  " 


i» 

» 

194 
IS 
1« 

Itf 
IM 

71 
S8 


17 
1$ 


37.42 
37.06 
36.61 
36.07 
35.47 

34.81 
34.11 
33.40 
32.71 
32.05 

31.46 
30.97 
30.63  „ 
30.49- 
30.55    ' 


80.88 
31.48 
82.36 
83.52 
34.94 

86.59 
88.40 
40.33 


31 
45 
54 

eo 

66 

70 
71 
« 
<6 
» 

4» 

34 


« 
116 
143 
16S 

1«1 
l«t 


66.405 
1.018 


19.88 
-0.190 


+0.06 
-0.4 


-0.01 
-0.S 
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APPARENT  PLACES  0¥  STAE8,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMbhwUm 
MMaTima. 


Jan.  0.8 
10.8 
20.8 
S0.7 

Feb.    9.7 


liar. 


19.7 
1.6 
11.6 
21.6 
81.6 

Apr.  10.5 
20.5 
80.5 

May  10.5 
20.4 

30.4 

June    9.4 

19.3 

29.3 

July    9.3 

19.3 
29.2 
Aug.  8.2 
18.2 
28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 

Nov.    6.0 

15.9 

25.9 

Dec.    5.9 

15.9 
25.8 
35.8 


4  XTrttt  HlnoxU. 

Mag.  5.0 


Right 
Ascension. 


Declina- 
tion. 


Mean  Pkuc 
Sec  «,  Tan  6 


IVa,  Dwa 


h    m 
14    9     ' 

s 
4.98 

6.00  ^^  I 
7.08  ^^ ! 
8.19  "^  i 
9.27  '"^ 

103 

10.30 
11.23 
12.04 
12.69 
13.16 

13.45 


+77  55 


1/ 


03 
81 
C5 

47 
20 

13.56  — 
13.48     *' 


1«-^  115 
15.53 

15.05  — 

15.24   ** 
87 

16.11 


tVixgiiiis. 
Mag.  4.2 


Rigiit 
Ascension. 


26 
41 

57 

09 
h'2 

05 
00 

100 

100 

07 

02 

85 

74 

63 
51 
35 
17 

0.76  — 

0.94   ^^ 
35 

54 

71 


13.22 
12.81 

12.24 

11.55 

10.73 

9.85 

8.90 

7.91 
C.91 
5.91 
4.94 
4.02 

3.17 
2.43 
1.80 
1.29 
0.94 

0.77 


17.60 
19.64 
22.13 
24.98 

28.08 
31.29 
34.49 
37.58 
40.46 


140 

204 
240 
285 
310 

321 
320 
300 
288 
257 


43.03 
45.21 


4(;.9< 


218 


.  175 


125 
73 
1*0 


1.29 
1.83 

2.54 
3.39 
4.36 


85 
07 


!  48.21 
.  48.94 

j  49.14 
'  48.79 
\  47.91 
i  4t;.52 
44.04 

42.31 
39..57 
36.47 
33.09 
29.48 

25.73 
21.92 
18.13 
14.47  , 

11.05  **^ 

3O0 

7.96 
5.31 
3.17 


35 

13U 
1S8 
233 


274 
310 
33S 
361 
375 


381 
370 
366 


265 
214 


h      m 
14     11 


8.497 
4.780 


41.04 
-I-4.C74 


-0.01 
■0.3 


+0.26 
-0.6 


s 

46.407 

46.731 
47.058 
47.379 
47.685 

47.971 
43.230 
48.460 
48.657 
48.823 

48.959 
49.062 
49.137 
49.184 


824 
327 
821 
806 
286 

2S0 
230 
107 
166 
136 


103 
75 
47 


20 

49.204  — 
5 


49.199 
49.168 
49.116 
49.041 
48.948 


31 
52 

40 

03 
100 


48.839 

48.71G  ^^ 

48.585  ^^* 

48.451  ^^ 

48.320  "^ 
110 

48.201  ,^ 
48.098  .. 
48.021  ^ 
47.977     . 

47.972  — 

39 

48.011 
48.099 
48.236 
48.420 
48.647 

48.912 
49.205  ^ 


Dedln*- 
tkm. 


-  5  36 


88 
137 
184 
227 
265 


49.519 


314 


55.74 
57.64 
59.50 
61.27 
62.87 

64.28 
65.45 
66.37 
67.03 
67.46 

67.63 
67.62 
67.42 
67.08 
66.64 

66.10 
65.51 
64.89 
64.24 
63.60 

62.96 
62.35 
61.79 
61.28 
60.85 

00.52 

00.33 

00.28  — 

00.40   *^ 

00.74    " 
56 

61.30 
02.11 
03.15 
04.44 
05.94 


100 
186 
177 
160 
141 


117 
92 
66 

42 

J? 

1 

20 
84 
44 
64 

50 
62 
65 
64 
64 

61 
56 
51 
43 
33 

10 


07.03 

09.43 
71.31 


81 
104 
120 
150 
160 

180 
188 


a  BoStii. 

(Arcturus.) 
Mag.  0.2 


Rtght 
AsoansioD. 


45.878 
1.005 


52.32 
-0.098 


+0.00 
-0.3 


-0.01 
-0.5 


h     m 
14    11 

s 
58.273 
68.695 
58.924 
69.249 
69.669 


810 

SOI 


107 
161 
126 


98 
59 


69.860 
60.113 
60.346 
60.542 
60.703 

60.829 
60.922 
60.981 
61.008  — 
61.007     * 

30 

60.977 
60.923 
60.845 
60.747 
60.629 

60.496 
60.352 
60.201 
60.048 
59.899 

59.761 
59.042 
59.548 
59.487 
59.405  — 

23 

59.488 
59.559 


54 

78 

08 

118 

133 

144 
151 
153 
140 
138 

110 
04 
61 


DaelliM- 
tkm. 


+19  36 


tf 


199 

163 

UO 

77 


61.31 
69.03 
blM 
66.43 
64.23 

68.46  33 
63.14  — 
63.27  ^ 
63.78  ^ 
64.67  '^ 

66.86 
67.26 
68.83 
60.60 
62.17 

63.80 
05.34 
66.74 
67.95 


XBoOtta. 
Mag.  4.3 


Bi«lit 


119 


141 

157 
167 
167 
163 

154 
140 
121 


68.95  ^~ 
75 


69.70 
70.21 


51 


22 

70.43  — 
70.37     • 


71 


59.081 
59.852 
00.008 

00.324 
00.012 
00.924 


122  > 
171 
216 
256 

2^8 
312 


70.01 

69.36 
68.42 
67.16 
65.63 
63.82 

61.76 
59.47 
56.99 
54.37 
51.69 

49.01 
46.43 
44.01 


36 
65 

94 
126 
153 
181 
206 

220 
248 
262 
268 
268 

258 
242 


57.972 
1.061 


72.75 
+0.356 


h      m 
14     13 

s 
18.144 
18.635 
18.039 
19.S43 
19.734 


404 

891 


+0.00 
-0.3 


+0.02 
-0.5 


20.102 
20.435 
20.726  *^ 
20.971*** 
21.165  *•* 

143 

21.308 
21.399 
21.440  — 
21.434  * 
21.386  ^ 

91 

21.295 
21.169 
21.010 
20.824 
20.615 

20.390 
20.152 
19.909 
19.668 
19.435 

19.220 
19.030 

18.874 


126 
159 
186 


243 

941 


215 


190 
156 

18.760  *" 
18.696   •* 

7 

18.689 "" 
18.743   ** 

116 


180 
Ml 


18.859 
19.039 
19.280 


19.674 
19.913  ^ 
20.286  ^'^ 


ttaL 


+46  r 


rr 


16.79  jj 
14.58,, 

12^  in 
11.63, 

UM- 

11.14  ^ 

11.79 

13.00 

14.70 

16.82 

19.25 
21.89 
24.64 
274(1 
30/» 


ifl 

m 

91 
M 


29 


3tf 


32.53 
34.76 
36.69 
38.24 
39.39 


m 

13S 

lis 


40.11  J 
40.38- 
40.20 
39.56  * 
38.47; 

36.95 


35.02 
32.73 
30.08 
27.13 

23.96 
20.61 
17.16 
13.70 
10.32 

7.12 
4.22 
1.69 


m 


07 


Ml 


18.371 
1.462 


35.07 
+1.052 


+0.06 
-0.3 


+0.06 
-0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash 


togton 
Time. 


Xvixgiiiit. 

Mag.  4.6 


Riflffat 


Jan.  0.8 
10.8 
20.8 
80.7 

Feb.    9.7 


Mar. 


19.7 
1.7 
11.6 
21.6 
31.6 


Apr. 


10.5 
20.5 
30.5 
May  10.5 
20.4 

30.4 

June    9.4 

19.4 

29.3 

July    9.3 

19.3 
29.2 
Aug.  8.2 
18.2 
28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 


Nov. 


27.0 

6.0 

15.9 

25.9 

Dec.    5.9 

15.9 
25.8 
35.8 


b     m 
14    14 


881 
884 
839 
816 


9M 


biean  Place 
Sec  3.  Tan  3 


8 

43.953 
44.284 
44.618 
44.947 
45.262 

45.554 
45.820 
46.058 
46.263 
46.436 

46.579 
46.690 
46.771 
46.825 
46.851 

46.851 
46.824 
46.774 
46.701 
46.609 

46.498 
46.372 
46.238 
46.101 
45.966 

45.843 

45.736 

45.656 

45.608 

45.602  — 
89 

45.641 

45.730 

45.871 

46.058 

46.290 


906 

173 
143 


111 
81 
64 

se 

0 

27 
60 
73 
93 
111 

136 
134 
137 
136 
128 

107 
80 
48 


46.561 

46.862 
47.182 


89 
141 
187 
383 

7n 

301 
830 


Bedlna- 
tion. 


-12  59 


ft 


56.99 
58.71 
60.48 
62.23 
63.90 

65.46 
66.85 
68.05 
69.06 
69.85 

70.44 
70.85 
71.07 


173 
177 
176 
167 
166 


189 

ift 

101 

79 

69 

41 
38 

71.16  — 

71.10    * 
17 

70.93 

70.66 

70.31 

69.88 

69.39 

68.85 
68.26 
67.64 
67.01 
66.38 

65.79 
65.27 
64.84 
64.56 


Mag.  6.3 


Right 
AsomibIdii. 


87 
86 
48 
49 
64 

69 
03 
63 
63 
09 

62 
43 
38 


12 

64.44  — 

9 

64.63 
64.86  ^ 
65.44 
66.28 
67.38 


68.69 
70.20 
71.86 


68 

84 
110 
131 

161 
106 


h     m 
14    19 


43.394 
1.026 


56.03 
-0.231 


■ 
4.453 
4.780 
6.112 
6.439 
5.753 

6.046 
6.313 
6.552 
6.760 
6.936 

7.082 
7.196 
7.281 
7.338 
7.367 

7.370 
7.347 
7.301 
7.230 
7.139 

7.031 
6.907 
6.774 
6.636 
6.500 

6.374 
6.265 
6.182 
6.131 


327 
332 
327 
314 
293 

967 
239 
308 
176 
146 


114 

86 

67 

39 

8 

33 
46 
71 
91 
106 

124 
133 
138 
136 
126 

109 
83 
61 


6.120  — 
86 

6.155 
6.239 
6.372 
6.554 
6.781 


7.047 
7.343 
7.660 


84 
133 
182 
227 
366 

396 
317 


Dedbift- 
tion. 


-11  20 


174 
177 
174 
164 
161 


188 

113 

93 

69 

49 

39 


42.87 
44.11 
45.88 
47.62 
49.26 

50.77 
52.10 
53.22 
54.14 
54.83 

55.32 

65.61   j3 

66.74  — 

65.72    ^ 
16 

37 

84 
42 

48 
62 
56 

50 
60 
60 
67 
63 

45 
34 
19 


$  BoOtls. 

Mag.  4.1 


Right 
Aaomsion. 


66.67 

65.30 
64.96 
54.54 
54.06 
53.64 

52.98 
52.39 
51.79 
51.19 
50.62 

50.09 
49.64 
49.30 
49.11 
49.09  — 

19 

49.28 
49.71 
50.38 
51.30 
52.47 


53.84 
55.40 
57.09 


43 

67 

92 

117 

137 

156 
169 


h     m 
14    22 


8 

25.894 
26.310 
26.746 
27.186 
27.616 

28.023 
28.397 
28.725 
29.002 
29.224 


416 
436 
440 
430 
407 


374 
328 
277 
222 
164 

29.388,^ 

29.494  '2 

29.542  — 

29.635    ^ 

29.477   " 
106 


3.926 
1.020 


40.97 
-0.201 


29.371 
29.221 
29.035 
28.815 
28.567 

28.300 
28.019 
27.730 
27.442 
27.162 

26.902 
26.668 
26.471 
26.320 
26.224 

26.189 
26.220 
26.322 
26.494 
26.734 

27.036 
27.391 
27.786 


150 
186 
220 
248 
267 

281 
289 
288 
280 
300 


234 

197 

151 

96 

35 

31 
102 
172 
240 
302 

355 
395 


Dedtaift- 

tlOXL 


+52  12 


tt 


69.93  _» 
67.61 
65.86  ,,g 
64.67  „ 
64.15  - 


64.25 
64.98 
66.29 
68.11 
70.36 


72.94 
75.73 
78.63 
81.54 
84.36 

86.99 
89.35 
91.38 
93.02 
94.23 


73 

131 
182 
225 
258 

279 
990 
291 
282 
263 

236 
203 
161 
121 
76 


/BoOtis. 
Mag.  5.4 


Right 
Asoensioii. 


94.99  2g 
95.27  — 
95.07  ^ 
94.38   ^ 


93.22 

91.61 
89.56 
87.13 
84.34 
81.24 

77.91 
74.39 
70.79 
67.18 
63.68 

60.37 
57.37 
54.76 


116 
161 

206 
243 
279 
310 
333 

352 
360 
361 
350 
331 

300 
261 


26.416 
1.632 


88.79 
+1.290 


h 
14 


m 
22 


s 

41.619 
41.839 
42.168 
42.495 
42.811 

43.107 
43.379 
43.619 
43.827 
44.000 


320 
329 
327 
316 
296 

272 
240 
206 

173 
139 


44.139  ^^ 
44.244 
44.315 
44.356  ^^ 
44.366  — 

19 

44.347 
44.303 
44.233 
44.142 
44.029 


Decllna^ 
tion. 


+19  34 


tf 


74.58 
72.31 
70.35 
68.75 
67.65 


227 
196 
160 
130 
75 


43.900 
43.758 
43.607 
43.452 
43.300 


44 

70 

91 

113 

129 

142 
151 
155 
153 
143 


66.80  3^ 
1 66.50  — 
66.64  " 
67.20  " 
68.11   " 

124 

69.35 

147 
165 
175 
177 
176 

164 
150 
134 
112 

88 

60 
34 


43.157 

43.031  ^^ 
42.929  ^^ 
42.859 
42.828  — 

14 

42.842 

61 

113 
162 
208 
250 


70.82 
72.47 
74.22 
75.99 

77.74 
79.38 
80.88 
82.22 
83.34 

84.22 
84.82 
85.16 


85.21  — 

84.96  ^ 
54 


84.42 
83.58 
82.43 
80.99 
79.27 


42.903 
43.015 
43.177 
43.385 

43.635 
43.918 
44.227 


283 
309 


77.29 
75.07 
72.67 
70.11 
67.48 

64.85 
62.30 
59.91 


84 
115 
144 
172 
198 

222 

240 
256 
263 
263 

255 
239 


41.283 
1.061 


85.57 
+0.356 


+0.06 
-0.8 


-0.01 
-0.6 


+0.07 
-0.3 


-0.01 
-0.6 


+0.04 
-0.3 


+0.07 
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Wasbliictoxi 
HMD  Tune. 


Jan.  0.8 
10.8 
20.8 
30.7 

Feb.    9.7 

19.7 
Mar.    1.7 

n.6 

21.6 
81.6 

Apr.  10.6 
20.5 
80.5 

May  10.5 
20.4 

80.4 

June    9.4 

19.4 

29.3 

July    9.3 

19.3 

29.3 

Aug.    8.2 

18.2 

28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.    6.0 

16.0 

25.9 

Dec.    5.9 

15.9 
25.8 
35.8 


Mean  Place 
Sec  8,  Tan  d 


IVa^  Data 


^  Vixgiiiis. 
Mag.  5.0 


Right 
Ascension. 


h     m 
14    24 


818 
823 
810 
307 


8 

2.076 
2.394 
2.717 
3.036 
3.343 

3.632 
3.896 
4.133 
4.338 
4.513 

4.658 
4.771 
4.856 
4.912 
4.940 

4.943 
4.920 

4.874 
4.804 
4.715 

4.608 
4.485 
4.353  ^^^ 


as4 

237 
205 
175 
145 


118 
85 
56 

28 
3 

23 

46 

70 

89 

107 

123 


4.215 
4.079 

3.951 
3.840 
3.752 
3.697 
3.677 

3.702 
3.775 
3.897 
4.067 
4.281 

4.535 
4.819 
5.125 


138 
136 
128 


111 
88 
55 
20 

25 

73 
122 
170 
214 
254 

284 
306 


Declina- 
tion. 


-  1  51 


rt 


59.89 
61.83 
63.69 
65.40 
66.94 

68.21 

69.24 

69.97 

70.41   ^ 

70.61  — 
6 

70.55 
70.26 
69.81 
69.22 
68.52 


194 
186 
171 
154 
127 


103 
73 
44 


29 
45 
50 
70 
76 

79 
80 
78 
76 
60 

63 
55 
45 
34 
20 

6 
61.71  — 

61.82   " 


67.76 
66.97 
66.17 
65.39 
64.63 

63.94 
63.31 
62.76 
62.31 
61.97 

61.77 


32 
52 

77 

99 


62.14 
62.66 

63.43 

64.42 

o.oo 

67.10  ^^^ 

..Q  „^  165 

179 


70.54 
72.43 
74.36 


189 
193 


1.637 
1.001 


55.59 
-0.033 


+0.06 


Z'M  D^      1-0,3 


0.00 
-OS 


5  JStub  If  Inorii. 

Mag.  4.4 


RiC^t 
Ascension. 


h 
14 


m 
27 


s 
37,27 
38.13 
39.06 
40.03 
40.99 

41.91 
42.76 
43.52 
44.14 
44.63 

44.96 
45.13 
45.14 
45.00 
44.71 

44.28 
43.74 
43.10 
42.37 
41.56 

40.72 
39.85 
38.98 
38.12 
37.30 

36.52 
35.82 
35.20 
34.70 
34.33 

34.10 
34.02 
34.10 
34.35 
34.76 

35.32 
36.02 
36.84 


86 
03 
07 
06 
02 

85 
76 
62 
40 
83 

17 
1 

14 
20 
43 

54 

64 
73 
81 
84 

87 
87 
86 
82 
78 

70 
62 
50 
37 
23 

8 

8 
25 
41 
56 

70 
82 


tion. 


+76  2 


n 


60.86 
58.82 
57.40 
56.63 
56.54  — 

50 

57.13 


304 
142 

n 


58.36 
60.17 
62.49 
65.21 

68.23 
71.41 
74.65 
77.83 
80.83 

83.58 
85.98 
87.97 
89.50 
90.52 

91.02 
90.97 
90.40 
89.30 
87.70 

85.63 
83.13 
80.24 
77.03 
73.54 

69.87 
66.09 
62.29 
58.56 
55.02 

51.77 
48.92 
46.53 


128 
181 
232 
372 
3Q2 

818 
824 
818 
800 
275 

240 
100 
153 
102 
50 


57 
110 
160 
207 


250 
289 
321 
349 
367 


378 
380 
373 
354 
325 

285 
239 


40.660 
4.149 


82.13 
+4.027 


0.00 
-0.3 


+0.22 
-0.6 


p  BoOUb* 
Mag.  3^ 


RiKM 


846 
84o 


300 


h     m 
14    28 

a 
20.412 
20.744 
21.089 
21.435 
21.771 

818 

22.069 
22.379 
22.689 
22.862 
23.060 

23.197 
23.306 
23.378 
23.413 
23.415  — 

81 

23.384 
23.322 
23.233 
23.119 
22.983 


188 
147 

100 
72 
85 


22.828 
22.659 
22.481 
22.299 
22.120 

21.952 
21.800 
21.676 
21.583 
21.532 

21.528 
21.576 
21.677 
21.832 
22.037 

22.289 
22.577 
22.896 


62 

89 

114 

136 

155 

160 
178 
182 
179 
168 

152 

134 

03 

51 

4 

48 
101 
155 
205 
252 

288 
319 


tloo. 


+30  48 


tt 


21.16 
18.79 
16.82 
15.80 
14.28 

13.79 
13.84 
14.40 
15.43 
16.85 

18.62 
20.64 
22.83 
25.09 
27.34 

29.62 
31.54 
33.36 
34.92 
36.19 


107 

itt 

108 


6 
M 

108 
143 
177 

303 
810 


325 

818 

308 

182 

156 

127 

04 


37.72 
37.95  — 
37.81   " 
37.30  " 


36.41 
35.16 
33.55 
31.63 
29.38 

26.87 
24.13 
21.23 
18.22 
15.20 

12.23 
9.42 
6.86 


125 
161 
102 
225 
251 

274 
200 
301 
302 
297 

281 
256 


20.381 

1.163 


34.97 
+0.594 


+0.05 
1-0,3 


+0.03 
-0.6 


Mag.  3.0 


B^lit 


h     m 
14    28 


SU 


840 

818 
870 


48.895 
49.246 
49.612 
49.960 
50.340 

60.680 
60.^92 
51.271 
51.510 
61.707 

51.861 
51.971 
52.039 
52.065  — 
62.053  " 

48 

62.005  _ 
51.922  "* 


107 

154 


110 


51.809 
51.669 
51.505 

51.322 
51.124 
50.917 
50.707 
50.501 

50.307 
50.133 
49.986 
49.876 
49.810 

49.794 
49.833 
49.931 
50.086 
50.296 

50.556 
50.859 
51.194 


113 

140 
164 
188 

108 
307 
210 
206 
104 

174 

147 

110 

66 

16 

39 

08 

155 

210 

260 

303 
835 


Dedin 
ttan. 


-K38 


9f 


27.68 
25.14 
23.20 
21.79 
20.92 

20.63 
20.92 
21.76 
23.09 
24.85 

26.96 
29.31 
31.81 
34.38 
36.91 

39.32 
41.55 
43.51 
45.17 
46.48 

47.42 
47.95 
48.06 
47.76 
47.04 

45.90 
44.36 
42.46 
40.20 
37.62 

34.78. 

31.71 ; 
28.51 ; 

25.24; 
21.98' 

« 

18.83, 

15.91 ; 

13.28' 


49.034 
1.281 


43.26 
+0.800 


+0.05 
-0.3 


+0.04 
-0.6 
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AFFASBNT  FLAOES  OT 

FOB  TBS  UPPER  TKAMBIT  AT 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash 


Inston 
Tune. 


Jan.  0.8 
10.8 
20.8 
80.8 

Feb.    9.7 

19.7 
Mar.  1.7 
11.6 
21.6 
31.6 

Apr.  10.6 
20.5 
80.5 

Hay  10.5 
20.5 

80.4 

June    9.4 

19.4 

29.3 

July    9.3 

19.3 
29.3 
Aug.  8.2 
18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.    6.0 

16.0 

25.9 

5.9 

15.9 
25.9 
35.8 


liean  Place 
Sec^^Tana 


SLlbne. 
Mag.  5.3 


BIsht 
AaoflDsion. 


h  m 
14  46 

8 

12.599 
12.925 
13.259 
13.592 
13.917 


SM 


826 
306 


961 


14.225 
14.513 
14.774 
15.009 
15.213 

15.387 
15.533 
15.648 
15.735 
15.791 

15.819 


15.820  — 
15.791  * 
15.736  " 
15.655  ^* 

103 


ao4 

174 

140 

116 

87 

66 

38 


15.552 
15.428 
15.291 
15.145 
14.996 


134 
137 
146 
149 
144 

14.852 

1^-723  106 
14.617  ^^ 

14.542  3^ 

14.605  — 

0 


14.514 
14.572 
14.682 
14.843 
15.051 

15.302 
15.587 
15.898**^ 


68 

UO 
161 
306 

251 


286 


DecUoA- 
tion. 


-15  39 


tt 


39.72 
41.21 
42.78 
44.37 
45.92 

47.38 
48.72 
49.90 
50.91 
51.73 

52.37 

52.85 

53.17 

53.34 

53.40  — 
6 

53.35 

53.21 

52.97 

52.66 

52.29 


149 
157 
169 
166 
146 


134 

118 

101 

83 

64 

48 
33 
17 


51.85 
51.36 
50.81 
50.23 
49.64 

49.05 
48.48 
47.97 
47.56 
47.30 

47.19 
47.29 
47.62 
48.19 
49.01 

50.05 
51.31 
52.72 


14 
34 
81 
37 
44 

49 
65 
58 

69 
59 

57 
51 
41 
26 
11 

10 
33 
67 
82 
104 

136 
141 


12.189 

1.039 


40.19 
-0.280 


-OJI 


-0.01 
-0.7 


aldbzw. 

Mag.  2.9 


Right 
AsooosSoQ. 


h     m 
14    46 

s 
24.049 
24.372  *° 

334 


24.706 
25.039 
25.363 

25.672 
25.959 
26.222 
26.455 
26.660 

26.835 
26.981 
27.096 
27.183 
27.241 

27.269 
27.269 
27.241 
27.186 
27.104 

27.001 
26.877 
26.740 
26.593 
26.444 

26.801 
26.171 
26.065 
25.990 

25.954  — 

8 

25.962 


333 
3» 
309 

287 
363 
333 
305 
175 


146 

115 

87 

58 
38 

0 

38 

65 

82 

103 

124 
137 
147 
149 
143 

130 

106 

75 


26.021 
26.131 
26.291 
26.500 

26.751 
27.035 
27.346 


50 
110 
160 
209 
251 


284 
311 


Declina- 
tion. 


-15  42 


// 


20.86 
22.35 
23.91 
25.49 
27.04 

28.51 
29.84 
31.02 
32.03 
32.85 

33.49 
33.97 
34.30 
34.48 


149 
156 
158 
155 
147 


133 

118 

101 

82 

64 

48 

33 

18 

6 

34.54  — 

5 

34.49 
34.35 
34.11 
33.81 
33.44 

33.00 
32.51 
31.97 
31.39 
30.79 

30.19 
29.62 
29.11 
28.70 
28.43 


14 
34 
30 
87 
44 

49 
54 
58 

60 
60 

57 
51 
41 
27 
11 


28.32 

28.43 
28.75 
29.32 
30.13 

31.18 
32.43 
33.83 


11 

32 

57 

81 

105 

125 
140 


23.636 
1.039 


21.34 
-0.281 


+0.07 
-0.3 


-0.01 
-0.7 


Groombzidge  8164. 
Mag.  5.7 


Rigbt 


h  m 
14  49 


8 

21.735 
22.186 
22.672 
23.176 
23.680 

24.168 
24.626 
25.040 
25.400 
25.698 

25.927 
26.087 
26.175  .. 
26.194  — 
26.144  ^ 

112 

26.032 


451 
486 

504 
6M 
488 


458 

414 
360 
398 
339 


160 

88 


25.862 
25.638 
25.368 
25.058 

24.717 
24.353 
23.974 
23.590 
23.212 

22.850 
22.515 
22.219 
21.974 
21.789 


170 
324 
370 
310 
341 

364 
379 
384 
378 
362 


335 
296 
245 
185 
115 
21.674 

21.637  — 
21.684  ^^ 
21.814  ^^ 
22.026  *^^ 

294 

22.320 

368 

422 


22.682 
23.104 


Dedinap 
tion. 


+59  36 


/r 


63.61 
61.12 
59.18 
57.85 
57.17 

57.17 
57.82 
59.08 
60.93 
63.24 

65.92 
68.86 
71.97 
75.11 
78.17 

81.09 
83.73 
86.07 
88.01 
89.52 

90.55 
91.09 
91.12  — ^ 

90.63  *® 

89.64  ^ 

147 

88.17 


249 

194 

133 

68 

0 


65 

Ills 

185 
281 

368 


394 
311 
314 
306 
292 


264 
234 
194 
151 
103 


54 


86.23 

83.87 
81.11 
78.01 

74.64 
71.06 
67.36 
63.64 
59.99 

56.53 
53.35 
50.57 


194 
236 

276 
310 
337 


358 
370 
372 
365 
346 

318 
27S 


22.965 

1.977 


81.82 
+1.706 


+0.03 
-0.8 


+0.0& 
-0.1 


/3  XJnse  Minoxis. 
Mag.  2.2 


Right 
Ascension. 


h 
14 


m 
50 


s 
52.20 
52.95 
53.76 
54.63 
55.50 

56.36 
57.16 
57.88 
58.51 
59.03 

59.41 
59.64 
59.75 
59.71 
59.53 

59.22 
58.80 
58.28 
57.66 
56.98 

56.24 
55.46 
54.66 
53.86 
53.08 

52.34 
51.64 
51.03 
50.51 
50.09 

49.80 
49.65 
49.64 
49.79 
50.09 

50.52 
51.10 
51.78 


75 
81 
87 
87 
86 

80 
72 
63 
52 
38 

23 
11 

4 

18 
31 

42 
52 

62 
68 
74 

78 
80 
80 
78 
74 

70 
61 
52 
42 
29 

15 
1 

15 
30 
43 

58 
63 


Declina- 
tion. 


+74  28 

51.90  232 
^^•^  175 

^'•^  no 

46.73  ^ 
46.30  — 

36 


46.56 
47.49 
49.03 
51.11 
53.66 

56.54 
59.67 
62.91 
66.16 
69.30 

72.22 
74.85 
77.12 
78.96 
80.32 

81.18 
81.51 
81.31 
80.58 
79.34 

77.60 
75.40 
72.78  ^^ 


93 

151 
208 
255 
288 

313 
324 
325 
314 
292 


363 
227 

184 
136 

86 


33 

20 

73 

121 

174 

220 


299 
329 
355 


69.79 
66.50 

62.95 

59.24 

55.45  ^'' 
377 


371 


51.68 
48.03 

44.62 
41.54 
38.89 


365 
341 

308 
265 


55.657 
3.738 


71.37 
+3.602 


\ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.8 
10.8 
20.8 
30.8 

Feb.    9.7 


Mar. 


19.7 
1.7 
11.7 
21.6 
31.6 


Apr. 


10.6 
20.5 
30.5 
May  10.5 
20.5 

30.4 

June    9.4 

19.4 

29.4 

July    9.3 

19.3 
29.3 
Aug.  8.2 
18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.    6.0 

16.0 

25.9 

5.9 

15.9 
25.9 
35.8 


Mean  Place 
Sec  l»  Tan  a 


/SBoOtii. 

Mag.  3.6 


Risht 
Aaowwion. 


54.857 
54.726 


h     m 
14    58 

8 

53.289 
53.627 
53.987 '•^ 

870 
860 
850 

55.082 
55.418  ^ 
55.724  ** 
55.995  "^ 
56.228^ 

100 

56.418  ^,, 
56.565^^ 
56.669 
56.729 
56.747  — 

23 


56.725 
56.664 
56.568 
56.438 


61 
06 

130 
160 


56.278 

184 

56.094 

55.887^ 

55.666 


221 
228 


55.437 
55.206®^ 

224 

54.982 

54.774  ** 

54.589  ^^ 

54.439  ^~ 

54.330^" 
80 

54.271 

54.268  — 

54.324  ^ 

54.439  "* 

54.614  ^^* 
280 

54.844 

55.122^ 


55.439 


817 


DedfaMk 
tkm. 


+40  42 


tt 


960 
216 
165 
100 
40 


11 
68 

123 
170 
210 


19.52 
16.92 
14.76 
13.11 
12.02 

11.53 
11.64 
12.32 
13.55 
15.25 

17.35 
19.74 
22.34 
25.04 
27.75 

30.38 
32.85 
35.09 
37.04 
38.64 

39.86 

40.68 

41.07  - 

41.02     * 

40.54  ^ 
02 

39.62 


260 
270 
271 
268 

247 
224 
106 
160 
122 


82 


38.27 
36.51 
34.37 
31.88 

29.09 
26.04 
22.81 
19.47 
16.12 

12.84 
9.74 
6.92 


135 
176 
214 
240 
270 

805 
823 
384 
835 
828 

810 
282 


53.702 

1.319 


33.88 
+0.860 


+0.06 
-0.3 


+0.04 
-0.7 


7Sooipii. 

Mag.  3.4 


Right 


h    m 
14    59 


8 

19.908 
20.245 
20.595 
20.946 
21.291 

21.622 
21.931 
22.218 
22.476 
22.706 

22.906 
23.075 
23.214 
23.320 
23.396 


887 
850 
851 
845 
331 

800 
287 
258 
230 
200 


160 

180 

106 

76 

45 

23.441 

23.452  — 

23.432  ^ 
50 

80 

107 


23.382 
23.302 

23.195 
23.066 
22.919 
22.760 
22.596 

22.437 
22.291 
22.168 
22.076 
22.026 

22.022 
22.073 
22.177 
22.335 
22.545 

22.800 
23.093 
23.414 


120 
147 
159 
164 
150 

146 

123 

02 

50 

4 

51 
104 
158 
210 
255 

293 
321 


Daelina- 
tkm. 


-24  57 


// 


111 
126 
138 
145 
147 

145 
139 
130 
118 
107 


05 
83 
70 
50 
46 

35 
21 


48.43 
49.54 
50.80 
52.18 
53.63 

55.10 
56.55 
57.94 
59.24 
60.42 

61.49 
62.44 
63.27 
63.97 
64.56 

65.02 
65.37 
65.58   ^, 
65.68  — 
65.65    ^ 

18 

65.47 
65.17 
64.74 
64.17 
63.48 

62.72 
61.90 
61.05 
60.21 
59.44 

58.80 
58.31 
58.03 
57.98 
58.20 

58.68 
59.42 
60.38 


30 
43 
57 
60 
76 

82 
85 
84 
77 
64 

49 

28 

5 

22 

48 

74 
96 


19.523 
1.103 


51.73 
-0.46G 


+0.07 
-0.3 


-0.02 
-0.7 


^BoOtU. 

Mag.  4.7 


Right 
AicwMJon. 


b  m 
15  0 


8 

58.366 
58.676 
59.003 
59.336 
59.666 

59.985 
60.284 
60.559 
60.804 
61.016 

61.194 
61.338 
61.446 
61.5113 
61.558 

61.563 
61.535 
61.477 
61.390 
61.276 

61.140 
60.982 
60.809 
60.628 
60.443 

60.263 
60.096 
59.948 
59.830 
59.749 

59.713  ■" 
59.725   " 


810 
827 
833 
330 
319 

299 

275 
245 
212 
178 


144 

106 

72 

40 

_5 

28 

58 

87 

114 

136 

158 
173 
181 
185 
180 

167 

148 

118 

81 

36 


59.790 
59.908 
60.079 

60.296 
60.555^ 
60.847  ^^ 


65 

118 
171 
217 


Declina- 
tion. 


+27  15 


ft 


34.77 
32.28 
30.14 
28.40 
27.13 


248 
214 
174 
127 
76 

26.37 
26.12  — 
26.39  ^ 
27.14  ^* 
28.33  "• 

156 


29.89 
31.74 
33.81 
36.00 
38.24 

40.45 
42.55 
44.50 
46.23 
47.71 

48.89 
49.76 
50.28 


185 
307 
219 
224 
221 


210 
195 
173 
148 
118 

87 
52 


50.45  — 

50.26   ^^ 
56 


49.70 
48.80 
47.53 
45.91 
43.98 

41.75 
39.25 
36.55 
33.70 

30.78 

27.85 
25.02 
22.38 


90 

127 
162 
193 
223 

250 
270 
285 
292 
293 

283 
264 


58.475 
1.125 


45.97 
+0.515 


+0.05 
-0.3 


+0.02 
-0.1 


C  BoOtls. 
Mag.  5.0 


Right 
Aawffwfcm. 


h    m 
15    3 


8 

44.509 
44.816 
45.139 
45.469 
45.797 

46.113 
46.410 
46.684 
46.929 
47.142 

47.323 
47.468 
47.580 
47.658 
47.703 

47.714 
47.693 
47.643 
47.563 
47.455 

47.326 
47.176 
47.009 
46.833 
46.653 

46.476 
46.313 
46.168 
46.052 
45.973 

45.936 
45.948 
46.012 
46.129 
46.297 

46.513 
46.769 
47.057 


307 
323 
330 
328 
316 


297 
274 
245 
213 
181 


145 

112 

78 

45 

11 

21 

50 

80 

108 

129 

150 
167 
170 
ISO 
177 

163 

145 

116 

79 

37 

12 

64 

117 

168 

216 

256 

288 


Declina- 
tion. 


+26  10 
If 

51.29 


48.83 
46.69 
44.93 
43.62 


246 

214 

176 

131 

82 

42.80   ,, 
32 

42.48  — 

42.66   ^^ 

43.32   ^ 

44.41  ^^ 
145 

45.86 

176 

196 

211. 

216 

213 

205 
190 
170 
146 
117 


47.62 
49.58 
51.69 
53.85 

55.98 
58.03 
59.93 
61.63 
63.09 


88 
55 


64.26 
65.14 
65.C9 
65.90  — 
65.76   ^* 

47 

65.29 


64.45 
63.27 
61.75 
59.93 

57.80 
55.42 
52.81 
50.05  ^® 


84 
118 
152 
182 
213 


238 
261 


47.20 

44.34 
41.56 
38.94 


285 
286 


278 
262 


44.596 
1.104 


01.84 
+0.470 
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WashiDgtoii 
Mean  Time. 


SBoOtls. 
Mag.  3.5 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.7 


Mar. 


19.7 
1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.4 

June    9.4 

19.4 

29.4 

July    9.3 

19.3 
29.3 
Aug.  8.3 
18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.    6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35.8 


Right 
Ascension. 


h  m 
15  12 


8 

13.937 
14.249 
14.583 
14.927 
15.272 

15.608 
15.927 
16.220 
16.484 
16.716 

16.911 
17.069 
17.189 
17.270 
17.315 

17.321 
17.292 
17.228 
17.133 
17.007 

16.856 
16.681 
16.490 
16.288 
16.081 

15.877 
15.684 
15.513 
15.370 
15.265 

15.20Cr 
15.197 
15.244 
15.346 
15.504 


312 
334 
344 
345 
336 


319 
203 
264 
232 
106 

168 

120 

81 

46 

6 


Dedina- 
tion. 


Mean  Place 
8ac<,Tana 


15.713 
15.969 
16.260 


64 

06 

126 

161 

176 
101 
202 
207 
204 

103 
171 
143 
106 
60 

0 

47 
102 
168 
200 

256 
201 


+33  36 


n 


46.52 
43.91 
41.67 
39.88 
38.61 


261 
224 
179 
127 
74 


/Slilbno. 
Mag.  2.7 


Right 
Ascension. 


37.87  ^, 
37.71  — 
38.10  "" 
39.02 
40.40 


02 

138 
170 

2U 
233 
247 
252 
248 


42.19 

44.30 
46.63 
49.10 
51.62 

54.10 
56.48 
58.66 
60.60 
62.25 

63.57 

64.53 

65.11   ^, 

65.29  — 

65.07  ^ 
63 

64.44 


238 
218 
104 
165 
132 


06 
58 


63.41 
62.00 
60.21 
58.06 

55.60 
52.88 
49.95 
46.85 
43.69 

40.66 
37.55 
34.75 


103 
141 
170 
215 
246 

272 
203 
310 
316 
313 

301 
280 


h   m 
15  12 


s 
38.992 

39.297 

39.614 

39.936 

40.255 

40.562 
40.853 
41.123 
41.368 
41.588 

41.781 
41.945 
42.082 
42.190 
42.269 


306 
317 
322 
310 
307 


201 
270 
245 
220 
103 


164 
137 
108 
79 
50 
42.319 

42.339  — 
42.329  ^° 

38 
67 
01 


14.245 
1.201 


58.54 
+0.665 


+0UI5 
-0.3 


-M).03 
-0.7 


42.291 
42.224 

42.133 
42.018 
41.885 
41.739 
41.587 

41.436 
41.294 
41.172 
41.075 
41.015 

40.996 
41.025 
41.104 
41.233 
41.411 

41.632 
41.891 
42.178 


115 
133 
146 
152 
151 

142 

122 

97 

60 

19 

20 

70 

129 

178 

221 

260 
287 


Declina- 
tion. 


-95 


II 


y  TTrssB  Minoiis. 
Mag.  3.1 


Right 
Ascension. 


157 
150 
154 
143 
128 


106 
88 
64 
43 
20 


6.42 

7.99 

9.58 
11.12 
12.55 

13.83 
14.91 
15.79 
16.43 
16.86 

17.06 
17.08  — 
16.94   " 
16.65 
16.27 

15.80 
15.28 
14.72 
14.14 
13.56 

12.98 
12.42 
11.88 
11.38 
10.92 

10.52 
10.21 
10.01 
9.93  — 
10.00     ^ 

27 

10.27 
10.72 
11.40 
12.28 
13.39 


29 
38 
47 

52 
56 

58 
58 
58 

56 
54 

50 
46 
40 

31 
20 


14.67 

16.10 
17.63 


45 

68 

88 

111 

128 

143 
153 


h      m 
15    20 


8 

47.45 
48.05 
48.73 
49.47 
50.23 

51.00 
51.74 
52.42 
53.04 
53.57 

53.99 
54.28 
54.47 
54.54 
54.48 

54.30 
54.02 
53.64 
53.18 
52.63 

52.03 
51.36 
50.67 
49.97 
49.26 

48.57 
47.92 
47.32 
46.79 
46.35 

46.00 
45.79 


60 
68 
74 
76 
77 

74 
68 
62 
63 
42 

20 

19 

7 

6 
18 

28 
38 
46 
55 

60 

67 
69 
70 
71 
69 

65 
60 
63 
44 
35 

21 


45.69  — 
45.73     * 


38.743 
1.013 


5.52 
-0.160 


+0.06 

-as 


-0.01 
-0.7 


45.90 

46.21 
46.65 
47.19 


17 
31 

44 
64 


Dedina- 
tion. 


+72    6 


II 


62.99 
60.34 
58.21 
56.69 
55.84 

55.66 
56.18 
57.33 
59.09 
61.36 

64.05 
67.06 
70.26 
73.54 
76.80 

79.92 
82.82 
85.41 
87.63 
89.41 

90.72 
91.52 


265 

213 

152 

85 

18 

52 
115 
176 
227 
209 

301 
320 
328 
326 
312 

290 
250 
222 
178 
131 

80 


/i  Bo6ti8  pr. 
Mag.  4.5 


91.81  — 

91.57   ^ 

90.80   ^^ 
129 

89.51 

177 
223 
265 
302 
331 


87.74 

85.51 
82.86 
79.84 

76.53 
72.97 
69.2G 
65.49 
61.76 

58.19 
54.87 
51.93 


356 
371 
377 
373 
357 


332 
294 


50.833 
3.257 


79.86 
+3.100 


Right 
Ascension. 


h     m 
15    21 


0.00 
-0.3 


+0.U 


s 
25.357 
25.671 
26.009 
26.361 
26.717 

27.064 
27.397 
27.706 
27.987 
28.233 

28.443 
28.613 
28.742 
28.831 
28.881 

28.890 
28.860 
28.792 
28.689 
28.555 

28.391 
28.203 
27.995 
27.775 
27.549 

27.325 
27.112 
26.918 
26.755 
26.629 


314 
338 
352 
356 
347 

333 
309 
281 
246 
210 


170 

129 

89 

50 

9 

30 

68 

103 

134 

164 

188 
208 
220 
226 
224 

213 
194 
163 
126 
80 


26.549 
26.522  — 
26.551  ^ 
26.638  *" 
26.785  ^*^ 

201 

26.986 
27.236  ^ 
27.527  ^^ 


Dedina- 
tion. 


+37  39 


II 


25.82 
23.13 
20.82 
18.98 
17.68 


260 
231 
184 
130 
73 


16.95 

16.81  — 

17.26   ** 

18.26  ^~ 

19.75  "« 
190 

21.65 


23.90 
26.39 
29.04 
31.73 

34.38 
36.91 
39.26 
41.36 
43.14 

44.59 
45.64 
46.29 
46.52 
46.32 

45.69 
44.63 
43.16 
41.31 
39.08 

36.52 
33.69 
30.62 
27.41 
24.14 

20.89 
17.77 

14.88 


225 
249 
265 
209 
265 

253 
235 
210 
178 
145 


105 
65 
23 

20 
G3 

106 
147 
185 
223 
256 

283 
307 
321 
327 
325 

312 
280 


25.828 
1.263 


38.09 
+0.772 


438 


APPAKENT  PLACES  OF  STAE8,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Hean  Time. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July    9.3 

19.3 
29.3 
Aug.  8.3 
18.2 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.    0.0 

IG.O 

2G.0 

Dec.    5.9 

15.9 
25.9 
35.9 


Mean  Plarc 
Sec  5,  Tan  o 


T^  Seipentti. 
Mag.  5.5 


Right 
Ascension. 


h     m 
15    22 


s 
1.852 

2.140 
2.447 
2.762 
3.077 

3.383 

3.675  ^^ 
271 


288 
307 
815 
315 
306 


3.946 

4.193 
4.413 

4.606 
4.768 
4.901 
5.002 
5.072 

5.112 


247 
220 
193 


162 

133 

101 

70 

40 

8 


5.120  — 
5.098   ^ 


> 


5.046 
4.966 

4.860 
4.732 
4.585 
4.424 
4.250 

4.088 
3.929 
3.780 
3.668 
3.584 

3.541 
3.543 
3.595 
3.698 
3.850 

4.048 
4.286 
4.557 


52 

80 

106 

128 
147 
161 
168 
168 

159 

143 

118 

t» 

43 

2 

52 
103 
152 
198 

238 
271 


Dedina- 
tion. 


+15  42 


tt 


35.96 
33.66 
31.58 
29.79 
28.35 


230 
208 
179 
144 
102 


27.33   ^ 

26.73    ^, 

26.57  — 

26.84   ^ 

27.50   ^ 
100 

28.50 


131 
153 
169 
178 
180 


177 
166 
155 
137 
116 


94 
68 
42 


29.81 
31.34 

33.03 
34.81 

36.61 
38.38 
40.04 
41.59 
42.96 

44.12 
45.06 
45.74 
46.16   ^^ 
46.30  — 

14 


46.16 
45.74 
45.01 
1  43.98 
42.67 

41.08 
39.24 
37.15 
34.88 
32.47 

21^.99 
27.51 
25.09 


42 

73 

103 

131 

159 

184 
209 
227 
241 
248 

248 
242 


1.883 

1.039 


43.20 
+0.281 


I  Draconis. 
Mag.  3.5 


Right 
Ascension. 


h 
15 


m 
23 


s 

6.110 
6.518 
6.971 
7.452 
7.948 

8.438 
8.912 
9.352 
9.748 
10.092 


408 
453 
481 
496 
490 


474 
440 
396 
344 
283 


10.375  2jg 
10.593 
10.742  'I 
10.822 
10.834  — 

55 
10.779 


10.661 

10.484 

10.254 

9.975 

9.655 
9.302 
8.926 
8.535  ^^ 


118 
177 
230 
279 
320 


353 
376 


396 
389 


8.139 

7.750 
7.379  ^^^ 

339 


7.040 
6.744 
6.503 


296 
241 
176 


'•'f  102 

6.225 

6.202  — 

6.206   ^ 

6.414  ^^^ 
231 

6.645 

0.951  ^ 


i+OM 
1-0.3 


+0.01 
-0.8 


7.324 


373 


Declina- 
tion. 


+59  14 


// 


42.09 
39.30 
37.01 
35.30 
34.22 

33.81 
34.08 
35.00 
36.52 
38.57 

41.07 
43.89 
46.96 
50.14 
53.83 

56.42 
59.34 
61.98 
64.29 
66.19 


370 
229 
171 
108 
41 


88  libnB. 
Mag.  5.9 


Right 
Asoensloii. 


27 

93 

163 

206 

360 

383 
307 
318 
319 
309 

293 
264 
231 
190 
146 
67.65 

68.64  ^^ 

69.13  — 

69.09     * 

68.56   ^ 
105 

67.51 

65.98 

63.98 

61.55 

58.75 

55.60 
52.18 
48.58 
44.87 
41.17 

37.57 
34.19 
31.15  ^ 


163 
200 
243 
280 
315 

342 
360 
371 
370 
360 


338 


7.060 

1.050 


57.64 
+1.6S0 


h     m 
15    23 


+0.03 
-0.3 


+0.07 


s 
41.350 
41.660 
41.984 
42.315 
42.644 

42.963 
43.266 
43.551 
43.812 
44.049 

44.258 
44.441 
44.594 
44.719 
44.814 

44.878 
44.911 
44.914  — 
44.884   ^ 


810 
834 
331 
839 
810 

303 
385 
261 
387 
300 


183 

168 

135 

05 

04 

83 


44.824 

44.736 
44.622 
44.488 
44.339 
44.181 

44.022 
43.871 
43.738 
43.632 
43.562 

43.535 
43.556 
43.628 
43.753 
43.928 

44.149 
44.410 
44.701 


60 
88 

114 
134 
149 
168 
159 

161 

133 

106 

70 

27 

21 

72 

125 

175 

221 

261 
291 


Declina- 
tion. 


-16  26 


35 
88 
36 

35 
37 

16 
08 
87 
00 
64 

80 
33 
18 


4.77 
6.02 
7.36 
8.71 
10.06 

11.33 
12.48 
13.50 
14.37 
15.06 

15.60 
15.99 
16.22 
16.35 

16.37  — 

7 

16.30 
16.17 
15.96 
15.70 
15.39 

15.03 
14.63 
14.19 
13.72 
13.22 

12.71 
12.20 
11.73 
11.33 
11.02 

10.85 

10.84  — 

11.03   ^^ 
89 

62 

83 


/3  Corome  Boreolii. 
Mag.  3.7 


Right 


13 
31 
36 
81 
86 

40 
44 

47 
60 
61 

61 
47 
40 
31 
17 


11.42 
12.04 

12.87 
13.89 
15.08 


102 
119 


41.112 
1.043 


6.06 
-0.295 


+0.07 


■0.01 


h  m 
15  24 


s 
29.069 
29.386 
29.705 
30.035 
30.368 

30.695 
31.006 
31.296 
31.560 
31.795 

31.996 
32.164 
32.296 
32.394 
32.454 

32.479 
32.470 
32.426 
32.350 
32.243 

32.109 
31.950 
31.772 
31.582 
31.384 

31.186 
30.998 
30.828 
30.685 
30.576 


307 
810 
330 
338 
337 


311 


304 
386 

301 


106 

133 

08 

00 

J5 

0 
44 

76 
107 
134 

150 
178 
100 
108 
108 

188 
170 
143 
109 
66 


30.510 

30.493  — 

30.529   ^ 

30.619   ^ 

30.704  "* 
195 


Dedina- 
tion. 


30.959 
31.198 
31.474 


239 
276 


+29  22 


#f 


52.74 

50.15 

47.88* 

46.03"* 

44.64"* 

43.77 
43.44- 
43.65  " 
44.37  " 
45.57  ** 

la 


47.16 
49.08 
51.25 
53.57 
55.97 

58.36 
60.67 
62.81 


IM 

217 

ta 

340 


231 
214 


64.77 
66.45 


^l« 


139 


67.84  ^^ 

68.90  ^ 

69.61  ^ 

69.95  - 

69.92    • 
43 

69.49 

68.68  *! 

67.50  'I 

65.95  *f 

64.06^* 
231 

61.85 

59.35^ 

56.63*' 

53'^  f 
50.74*" 

301 

47.73 
44.80    , 
42.05  -'^ 


293 


29.370 
1.148 


63.08 
+0.563 


+0.05 
1-0,2 


+0.02 
-0.8 


APPARENT  PLACES  0¥  STABS,  1919, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
Mean  Tune. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
18.2 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35.9 


i^Botftti. 
Mag.  5.2 


Mean  Place 
Sec  d.  Tan  a 


Aecension. 


h     m 
15    28 


s 
0.574 

0.890 
1.235 
1.596 
1.963 

2.325 
2.672 
2.998 
8.293 
8.554 

8.776 
3.957 
4.098 
4.194 
4.246 

4.256 
4.224 
4.152 
4.043 
3.899 

3.724 
3.521 
3.299 
3.062 
2.818 

2.576 
2.343 
2.131 
1.948 
1.804 

1.707 
1.665 
1.681 
1.757 
1.896 

2.091 
2.338 
2.630 


816 
846 

3ei 

867 
368 

847 
326 
»6 
961 
222 


181 

141 

96 

62 

10 

82 

72 

100 

144 

176 

203 


287 
244 
242 


288 
212 
188 
144 
97 

42 

16 

76 

189 

106 

247 
292 


Declina- 
tion. 


+41     6 


II 


18.18 
15.40 
13.03 
11.16 
9.83 


278 
237 
187 
133 

74 


«-^    13 

8.96  — 

9.45  '' 

10.49  *^ 

12.05"* 

200 

14.05 


16.39 
19.00 
21.76 
24.57 

27.36 
30.01 
32.48 
34.68 
36.57 

38.09 

39.21 

39.90 

40.16  — 

39.97   " 
63 

39.34 


234 
1^1 
276 
281 
279 

266 

247 
220 
189 
182 


7  Lvpi  (meoit). 
Mag.  3.0 


Right 
Aaoenskm. 


112 
60 


38.25 
36.74 
34.83 
82.53 

29.88 
26.96 
23.80 
20.49 
17.11 

13.76 

10.55 

7.58 


109 
161 
191 
280 
266 

292 
316 
331 
338 
336 

321 
297 


h     m 
15    29 


1.192 
1.327 


30.68 
+0.872 


8 

44.438 
44.814 
45.212 
45.618 
46.025 

46.421 
46.802 
47.159 
47.491 
47.794 

48.065 
48.301 
48.503 
48.666 
48.790 

48.874 
48.917 
48.918 
48.876 
48.795 

48.675 
48.522 
48.343 
48.144 
47.933 

47.723 
47.523 
47.348 
47.204 
47.106 

47.063 
47.080 
47.161 
47.309 
47.517 

47.783 
48.098 
48.452 


376 
398 
406 
407 
396 

381 
867 
832 
803 
271 

236 
208 
163 
124 

84 


43 
1 

42 

81 
120 

168 
179 
199 
211 
210 

200 

176 

144 

98 

43 

17 

81 

148 

206 

266 

816 
864 


Declina- 
tion. 


-40  53 


II 


37.36 
37.57 
38.06 
38.83 
39.83 

41.03 
42.38 
43.84 
45.38 
46.96 

48.57 
50.16 
51.72 
53.23 
54.67 

56.01 
57.22 
58.30 
59.20 
59.90 


21 
49 

n 

100 
120 

136 
146 
164 
168 
161 

169 
166 
161 
144 
134 

121 

106 

90 

70 

48 


60.38 
60.62  — 
60.61     ^ 
60.31   ^ 
59.77  " 

81 

58.96 

108 
123 
136 
144 
147 


57.94 
56.71 
55.35 
53.91 


ylAhtm. 
Mag.  4.0 


Right 
Aiceosion. 


52.44 
51.02 
49.72 
48.61 
47.72 

47.12 
46.82 
46.82 


142 
130 

111 

89 
60 

80 
0 


h      m 
15    30 


8 

59.759 
60.061 
60.380 
60.706 
61.031 

61.348 
61.651 
61.936 
62.199 
62.439 

62.653 
62.840 
62.999 
63.129 
63.231 

63.301 
63.341 
63.348  — 
63.323  " 
63.269  •* 

86 

63.184 


802 
819 
326 
325 
317 

308 
286 
268 
240 
214 


187 
160 
130 
102 
70 

40 


44.205 
1.323 


44.58 
-0.866 


63.074 
62.942 
62.794 
62.636 

62.477 
62.324 
62.188 
62.078 
62.002 

61.968 
61.981 
62.045 
62.161 
62.327 

62.540 
62.792 
63.074 


110 
132 
148 
168 
169 


163 

136 

110 

76 

84 

13 

64 

116 

166 

213 

262 
282 


Declina- 
tion. 


-14  31 


11 


11.66 
12.94 
14.29 
15.65 
16.96 

18.17 
19.27 
20.21 
20.97 
21.56 

21.97 
22.21 


128 
136 
136 
131 
i:fil 


110 
94 
76 
69 
41 

24 


22.32  — 
22.31     ^ 


22.20 

22.01 
21.74 
21.43 
21.08 
20.70 

20.29 
19.86 
19.41 
18.94 
18.46 

18.00 
17.56 
17.17 
16.86 
16.66 

16.59 
16.69 
16.99 
17.49 
18.20 

19.10 
20.18 
21.41 


11 
19 

27 
81 
86 
88 
41 

43 
46 
47 
48 
46 

44 

89 

81 

20 

_7 

10 
30 
60 
71 
90 

106 
123 


59.562 
1.0S3 


12.57 
-0.259 


a  CoroBBe  Borealis. 
Mag.  2.3 


Right 
Aflcension. 


h  m 
15  31 


8 

15.205 
15.495 
15.807 
16.132 
16.460 

16.782 
17.091 
17.381 
17.646 
17.883 

18.089 
18.263 
18.404 
18.509 
18.580 

18.615 

18.617  — 

18.584  ^ 
65 

06 
125 


290 
312 
325 
328 
322 

309 
290 
266 
237 
206 


174 

141 

105 

71 

36 


18.519 

18.423 

18.298 
18.149 
17.979 
17.795 
17.603 

17.410 
17.224 
17.056 
16.913 
16.803 


149 
170 
184 
192 
193 

186 
168 
143 
110 

68 


16.735  ^ 
16.715  — 
16.747  ^^ 
16.832   ^ 

16.970  ^^ 

188 

17.158 
17.390  ^ 
17.660  ^^ 


Declina- 
tion. 


+26  58 
61.97 


59.39 
57.12 
55.22 
53.78 


258 
227 
190 
144 
93 

52.85 
52.44  — 
52.54   ^^ 
53.15  ®^ 
54.23^* 

148 

65.71 
57.51 
59.58 
61.80 
64.11 

66.43 
68.68 
70.79 
72.72 
74.40 

75.81 

76.91 

77.66 

78.08 

78.13  — 
33 

77.80 

77.10 

76.04 

74.63 

72.86 


180 
207 
222 
231 
232 

226 
211 
193 
168 
141 


110 
76 
42 


70.78 
68.42 
65.81 
63.03 
60.13 

57.20 
54.33 
51.61 


70 
106 
141 
177 
208 

236 
261 
278 
290 
293 

287 
272 


15.471 
1,122 


71.37 
+0.508 


+0M 
-0.2 


+0.04 
-0.8 


+0.08 
-0.2 


-0.04 
-0.8 


+0.07 
-0.2 


-0.01 
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APPARENT  PLACES  OF  STARS,  1919.  441 

FOB  THE  UFPEB  TBAlffilT  AT  WASHINGTON. 
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APPARENT  PLACES  QfF  STABS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washiiv(ton 
Mean  Time. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


Mean  Place 
Sec  «,  Tan  5 


P  Tzlanc.  Autt 
Mag.  3.0 


Right 
Asoensioii. 


h     m 
15    47 


s 
59.31 
59.87 
00.47 
61.10 
61.73 

62.37 
62.98 
63.57 
64.13 
64.64 

65.10 
65.50 
65.85 
66.13 
66.34 

66.47 
66.53 
66.52 
66.44 
66.28 

66.05 
65.76 
65.43 
65.06 
64.68 

64.28 
63.91 
63.56 
63.27 
63.06 

62.92 
62.88 
62.94 
63.11 
63.38 

63.74 
64.19 
64.70 

59.525 
2.217 


£6 
00 
63 
63 
61 

61 
59 
56 
51 
46 

40 
35 
28 
21 
13 

6 

1 

8 

16 

23 

29 
33 
37 
38 
40 

37 
35 
29 
21 
14 


Declina- 
tion. 


-63  10 


n 


01 
48 


44.83 
43.92 
43.44 


43.39  — 
43.76  ^' 

77 


44.53 
45.67 
47.12 
48.87 
50.85 

53.03 
55.36 
57.80 
60.29 
62.78 

65.23 

67.58 
69.77  ^^^ 


114 
145 
175 
198 
218 


233 
244 
249 
249 
245 


235 


71.75 
73.46 


198 
171 
138 


74.84  ,^, 

103 

76.49  ^^ 
76.68  — 
76.43  ^ 

69 
75.74 


74.62 
73.11 
71.26 
69.12 

66.80 
-    64.38 


112 
151 
185 
214 
232 


4 

6 

I 

17  i 
27  I 

3d' 

45 
51 


242 


61.95"^ 


59.61 


2^4 


f.^   .,,  215 

0/.4G 

189 


55.57 
54.02 
52.86 


loo 
.  116 


55.58 
-1.978 


1-0.2 


-0.07 
-0.8 


XliilHMB. 

Mag.  5.1 


Right      I    Dedin»- 
Asoenskm.  .      tion. 


h     m 
15    48 


s 

37.851 
38.152 
38.471 
38.802 
39.136 

39.464 
39.781 
40.081 
40.363 
40.622 


301 

310 
331 
334 
328 


317 
300 
282 
259 
236 


40.858 
41.067  ^ 
41.249  ^^ 
41.402  "^ 
41.525  ^ 

92 


41.617 
41.674 


67 


24 
41.698  — 

41.687   " 


41.644 

41.567 
41.460 
41.329 
41.178 
41.013 

40.844 
40.680 
40.528 
40.403 
40.309 

40.258  3 
40.255  — 
40.305  ^ 
40.407  ^^ 
40.562  ^^ 

20i 


40.766 
41.011 
41.291 


43 

77 

107 
131 
151 
165 
160 

164 

152 

125 

94 

51 


-19  65 


tt 


31.39 
32.34 
33.41 
34.54 
35.68 

36.80 
37.85 
38.80 
39.63 
40.33 

40.91 
41.37 
41.71 
41.96 
42.11 

42.19 
42.22 
42.19 
42.10 
41.95 

41.74 
41.48 
41.17 
40.79 
40.36 


05 

107 

in 

114 
112 


245 
280 


105 
05 
83 
70 
58 

46 
34 
25 
15 

8 

3 

3 

9 

15 

21 

26 
31 
38 
43 

48 

51 
62 
50 
45 
36 

22 

8 
37.24  — 

37.36   ^^ 
30 

50 


'39.88 

I  39.37 

38.85 

38.35 

37.90 

37.54 
37.32 


37.66 

38.16 
38.87 
39.74 


71 

87 


Mag.  3.9 


^  Right 


202 
306 

311 
806 


h     m 
15    52 

8 

42A77 
42.745 
43.037 
43.343 
43.654 

43.962 
44.261 
44.546 
44.810 
45.053 

45.270 
45.461 
45.622 
45.754 
45.854 

45.922 

45.959 

45.962  -? 

45.931  ^^ 
62 

01 


285 
264 
343 

317 


101 
161 
133 
100 
68 

37 


tkm. 


+15  55 


«r 


S87 

n« 

180 
166 
114 


71 


45.869 

45.778 
45.660 
45.518 
45.357 
45.185 

45.008 
44.834 
44.674 
44.534 
44.425 


118 

142 
161 
172 
177 

174 
160 
140 
100 
72 


44.353 

44.325  — 

44.346   ^* 

44.417   ^' 

44.539  ^^ 
171 

44.710 


44.922 


212 


45.170  ^ 


37.706 
1.064 


33.86 
-0.363 


+0.07 
-0.2 


-0.01 


24.75 
22.38 
20.22 
18.33 
16.78 

15.64 

14.98 

14.66  — 

14.83   " 
60 

05 

128 
153 
17^ 
182 
188 

186 
179 
166 
150 
130 

106 
81 
56 


15.42 

16.37 
17.65 
19.18 
20.90 
22.72 

24.60 
26.46 
28.25 
29.91 
31.41 

32.71 

33.77 

34.58 

35.14 

35.40  — 
2 

35.38 

35.06 

34.44 

33.52 

32.29 


30.78 
29.00 
26.96 
24.73 
22.34 

19.85 
17.34 
14.89 


82 

62 

03 

123 

151 

178 
204 
223 
230 
240 

251 
246 


42.046 
1 .040 


30.52 
+0.285 


+0.05 


+0.01 


T  SoQgyil. 
Mag.  3^ 


Biglit 


h     m 
16    53 


67.028 

67.668 
68.0U 
68.367 

68.700 
69.032 
59.348 
59.646 
59.920 

60.170 
60.394 
60.690 


810 


343 
346 
343 


316 
307 
375 


196 
165 


60.766 
60.890"* 

101 

60.991 
61.057 


66 


30 

61.087  — 
61.080     ^ 


61.038 

60.961 
60.851 
60.715 
60.666 
60.384 

60.206 
60.031 
59.872 
59.736 
59.635  ^^' 

68 
59.577 
59.569  — 


42 
77 

110 
136 
150 
173 
178 

175 
159 
136 


59.616 
59.717 
59.873 

60.081 
60.333 
60.620 


47 
101 
156 
208 


253 
287 


tion. 


-25  52 


t9 


61.29 
61.96 
62.76 
63.69 
64.69 

66.73 
66.78 
67.79 
68.74 
69.68 

60.43 
61.14 
61.78 
62.35 
62.84 

63.§7 
63.68 
63.92 
64.12 
64.26 

64.29 
64.22 
64.04 
63.75 
63.35 

62.84 
62.24 
61.57 
60.85 
60.15 

59.49 

58.91 

58.47 

58.20 

58.11- 
IS 

68.24 
58.58 
59.11 


SI 

n 

100 
101 

US 

m 

OS 

71 
M 

S7 
40 
41 

16 

a 
ao 

14 
3 

m 
I 

18 

» 
40 
51 

00 
07 

n 

70 
06 

58 

44 

27 


34 
53 


56.891 
1.111 


55.16 
-0.485 


+0.07 
1-0.2 


-0.02 
-0.9 


APPARENT  PLACES  OF  STARS,  1919 


443 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  lima. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.8 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June    9.5 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


c  Coionse  Barealit. 

Mag.  4.2 


sion. 


Aawwisl 


h     m 
15    54 


8 

13.595 
13.868 
14.167 
14.482 
14.805 

15.127 
15.441 
15.738 
16.017 
16.269 

16.495 
16.690 
16.853 
16.981 
17.076 


373 
299 

315 
823 
822 

314 
297 
279 
252 
226 


195 

153 

123 

95 

58 


Dedina- 
tion. 


17.134   ^ 
23 

17.157  — 
17.143  " 
17.095  ^ 
17.012  ^ 

114 

16.898 


Mean  Place 
Sec  a,  Tan  a 


IVa,D«ta 

Dfa,  D«a 


16.756 
16.589 
16.405 
16.208 

16.007 
15.810 
15.625 
15.464 
15.333 

15.242 
15.197 
15.202 
15.261 
15.373 

15.537 
15.747 
15.996 


142 
157 
184 
197 
201 


197 
185 
181 
131 
91 

45 

5 

60 

112 

164 

210 
249 


+27     6 


1$ 


264 
237 
199 
156 
106 


33.84 

31.20 
28.83 
26.84 
25.28 

24.22 
23.68 
23.68 
24.19 
25.18 

26.59 
28.37 
30.44 
32.69 
35.06 

37.46 
39.82 
42.07 
44.14 
45.99 

47.57 
48.84 
49.79 
50.38  ^ 
50.61  — 

15 

50.46 
49.93 
49.04 
47.77 
46.14 


54 
0 

51 

99 

141 

178 
207 
225 
237 
240 

236 
225 
207 
185 
158 

127 
95 
50 


5  Socnpii. 

Mag.  2.5 


Right 
Ascension. 


h      m 
15    55 


301 
321 
334 
337 
334 


44.18 

41.92 
39.40 
36.67 
33.81 

30.88 
27.99 
25.21 


53 

80 
127 
163 
196 

226 
252 
273 
286 
293 

289 
278 


13.973 

1.123 


41.85 
+0.512 


+0.05 


+0.02 
-0.9 


324 
308 
291 
260 
245 

219 
193 
163 
133 
100 


65 


s 
32.540 
32.841 
33.162 
33.496 
33.833 

34.167 
34.491 
34.799 
35.090 
35.359 

35.604 
35.823 
36.016 
36.179 
36.312 

36.412 
36.477 
36.507  — 
36.503  * 
1 36.462 

36.388 
36.282 
36.151 
35.998 
35.829 

35.656 
35.486 
35.330 
35.198 
35.098 

35.040 
35.031 
35.074 
35.172 
35.322 

35.522 
SJS  766 
3G.045 


Dedina- 
tkm. 


41 
74 

106 
131 
153 
169 
173 

170 
156 
132 
100 
58 

9 

43 

98 

150 

200 

244 
279 


-22  23 


n 


28.89 
29.69 
30.62 
31.63 
32.68 

33.74 
34.75 
35.70 
36.55 
37.30 

37.94 
38.48 
38.93 
39.29 
39.58 

39.78 
39.94 
40.04 
40.07  — 
40.04     * 


80 

93 
101 
105 
106 

101 
95 
85 
75 
64 

54 
45 
36 
29 
20 

16 
10 


B  Diaconis. 
Mag.  4.1 


Right 
Ascension. 


39.95 
39.78 
39.52 
39.20 
38.79 

38.31 
37.78 
37.21 
36.64 
36.09 

35.61 

35.23 

35.01 

34.94  — 

35.07   " 
34 

35.41 

35.93 

36.64 


17 
26 
82 
41 
48 

53 
57 
57 
55 
48 

38 
22 


52 
71 


h    m 

16    0 


32.417 
1.082 


31.98 
-0.412 


+0.07 
-0.2 


-0.01 
-0.9 


8 

20.398 
20.749 
21.156 
21.603 
22.074 

22.556 
23.032 
23.489 
23.916 
24.299 

24.632 
24.905 


351 
407 
447 
471 
482 


476 
467 
427 
383 
383 

273 
212 


25.117 
25.261  ^^ 

25.339 


78 
10 


25.349 
25.292 
25.171 
24.990 
24.753 

24.466 
24.137 
23.773 
23.384 
22.980 

22.572 
22.174 
21.796 
21.453 
21.156 


57 
121 
181 
237 

287 

329 
364 
389 
404 
408 


398 
378 
343 
297 
237 


20.919  ^,, 

20.748 

20.656 

20.646  — 

20.720   ^* 
150 

20.879 

21.119  ^ 

21.430  ^" 


Declina- 
tion. 


+58  46 


// 


40.23 
37.18 
34.57 
32.47 
30.98 


305 
261 
210 
149 
83 


30.15 
29.98  — 
30.50  *^ 
31.64  *" 
33.38  ^^* 

224 


j3  Scoipii. 
Mag.  2.9 


Right 
Ascension. 


35.62 
38.28 
41.25 
44.42 
47.68 


266 
297 
317 
326 
326 


50.94 

54.09 
57.03 
59.69 
62.02 

63.94 
65.42 
66.42 


315 
294 
266 
233 
192 

148 
100 


66.93  — 
66.91     ^ 

52 


66.39 
65.35 
63.83 
61.84 
59.41 

56.60 
53.44 
50.03 
46.43 
42.75 

39.10 
35.59 
32.32 


104 
152 
199 
243 
281 

316 
341 
360 
368 
365 

351 
327 


22.222 
1.929 


52.48 
+1.650 


h    m 
16    0 


s 

43.503 
43.795 
44.109 
44.434 
44.765 

45.093 
45.412 
45.716 
46.003 
46.270 

46.515 
46.734 
46.928 
47.092 
47.227 

47.330 
47.399 
47.434 
47.434 
47.397 

47.327 
47.228 
47.099 
46.950 
46.785 

46.614 
46.446 
46.290 
46.156 
46.054 


202 

314 
325 
331 
328 

319 
304 
287 
267 
245 


219 
194 
164 
135 
103 

09 

35 

0 

37 

70 

99 
129 
149 
165 
171 

168 
156 
134 
102 
61 


Declina- 
tion. 


+0.02 
-0.2 


+0.06 


45.993  j5 
45.978  — 
46.014  ^ 
46.104  ®° 
46.247  ^^ 

191 

46.438 
46.672  ^ 
46.942  ^^^ 


-19  35 


n 


2.48 
3.38 
4.38 
5.43 
6.50 

7.54 

8.50 

9.37 
10.11 
10.74 

11.24 
11.61 
11.88 
12.06 
12.15 

12.19 
12.17 
12.11 
12.00 
11.85 

11.66 
11.41 
11.11 
10.77 
10.38 

9.94 
9.48 
9.00 
8.54 
8.13 

7.80 
7.59 
7.52  — 
7.62   ^^ 


90 
100 
105 
107 
104 

96 
87 
74 
63 
50 

37 

27 

18 

9 

4 

2 

6 
11 
15 
19 

25 
30 
34 
39 
44 

46 
48 
46 
41 
33 

21 


7.91 

8.38 
9.05 
9.87 


29 
47 

67 

82 


43.408 
1.061 


5.00 
-0.356 


+0.07 
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APPARENT  PLACES  OP  STAES,  1919.  445 

FOB  THE  UPPER  TRAMSIT  AT 


446 


APPARENT  PLACES  OE  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washtaffton 
KettoTT 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.8 
Mar.  1.7 
11.7 
21.7 
31.7 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June    9.5 

19.4 

29.4 

July    9.4 

19.4 

29.3 

Aug.    8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    G.l 

16.0 

26.0 

Dec.     6.0 

15.9 
25.9 
35.9 


Mean  Place 
Sec  a,  Tan  6 


€  Ophinolii. 

Mag.  3.3 


Right 
Ascension. 


h 
16 


m 
14 


s 

1.983 
2.246 
2.531 
2.831 
3.139 


203 
285 
300 


308 


307 


3.446 
3.746 
4.035 
4.310 
4.567 

4.803 
5.016 
5.207 
5.368 
5.502 


300 

289 
275 
257 
236 


213 
191 
161 
134 
104 


72 
39 


5.606 
5.678 
5.717 
5.722  — 
5.693   ^ 

61 

5.632 
5.540 
5.420 
5.279 
5.123 


4.956 
4.791 
4.635 
4.497 
4.388 


92 
120 
HI 
156 
167 

165 
156 
138 
109 
74 


4.314 
4.283  -i  , 
4.300   ^'' 
4.366   ^ 
4.481  "^  i 

163 

4.644 
4.850^ 
5.090  ^° 


Declina- 
tion. 


-  4  29 


tt 


46.15 
47.68 
49.17 
50.58 
51.85 

52.92 

53.77 

54.35 

54.67 

54.74  — 
19 

54.55 

54.15 

53.57 

52.84 

52.01 


153 
149 
141 
127 
107 


85 
58 
32 


51.12 
50.21 
49.29 
48.40 
47.57 

46.79 
40.10 
45.49 
44.97 
44.56 

44.26 

44.08 

44.03  — 

44.12     ® 
26 

42 


40 
58 
73 
83 
89 

91 
92 
89 

83 
78 

69 
61 
52 
41 
30 

18 


44.38 

44.80 
45.41 
46.22 
47.21 
48.39 

49.72 
51.16 
52.66 


61 

81 

99 

118 

133 

144 

150 


2.014 
1.003 


45.65 
-0.079 


r 


+0.06 
,2 


0.00 
-0.9 


<r  Soorpii. 
Mag.  3.1 


Right 
AsowMkm. 


h     m 
16    16 


15.752 
16.045  ^ 
16.362  ^*^ 
16.695  ^ 
17.035  ^ 

341 


17.376 
17.710 
18.032 
18.338 
18.627 

18.893 
19.136 
19.351  ^* 


334 
322 
306 
280 
266 


243 


189 
157 
123 


90 
51 


19.540 
19.697 

19.820 

19.910 

19.961 

19.974  — 

19.950   ^ 
63 

19.887 

19.791 

19.663 

19.511 

19.339 


19.158 
18.977 
18.807 
18.657 
18.539 


96 

128 
152 
172 
181 

181 
170 
150 
118 
78 


18.461  3j 
18.430  — 
18.452  ^ 
18.530  ^* 
18.662  ^^ 

184 

18.846 
19.077  ^^^ 


19.346 


269 


Declina- 
tion. 


-25  23 


tf 


54.62 
55.13 
55.80 
56.56 
57.40 

58.26 
59.12 
59.95 
60.73 
61.43 

62.07 
62.63 
63.13 
63.57 
63.95 

64.28 
64.57 
64.82 
65.00 
65.14 

65.21 
65.20 
65.10 
64.89 
64.59 

64.19 
63.71 
63.15 
62.54 
61.92 

61.32 
60.78 
60.34 
60.05 


51 
67 
76 

84 
86 

86 
83 
78 
70 
64 

56 
50 
44 
38 

83 

29 
25 
18 
14 

7 

1 

10 
21 
30 
40 

48 
56 
61 
62 
60 

&4 

44 
29 


59.92  — 

5 

59.97 
60.21 
60.63 


24 
42 


15.705 
1.107 


58.44 
-0.475 


+0.07 
-0.2 


-O.OV 


r  HeroQlis. 
Mag.  3.9 


Right 
Ascension. 


h  m 
16  17 


s 

17.249 
17.530 
17.853 
18.207 
18.580 

18.962 
19.342 
19.712 
20.060 
20.381 

20.668 
20.915 
21.120 
21.279 
21.390 

21.452 
21.465 
21.427 
21.343 
21.212 

21.040 
20.831 
20.589 
20.321 
20.037 

19.745 
19.454 
19.176 
18.921 
18.701 

18.524 
18.399 
18.335 
18.335 
18.400 

18.530 
18.724 
18.973 


381 


354 
378 


380 
370 
348 
321 
287 

247 
205 
150 
111 
62 


13 

38 

84 

131 

172 

209 
242 
268 
284 
292 

291 
278 
255 
220 
177 

125 

61 

0 

65 

130 

194 
249 


Dwlin»- 
txm. 


+46  29 


ft 


307 
372 


283 


70.75 

67.68 

64.96 

62.70 

60.97^^ 
lis 

69.84 

69.36  — 

69.50  " 

60.27  ^ 

61.63"* 

187 

63.50 
65.82 
68.48 
71.37 
74.42 

77.51 
80.54 
83.44 
86.11 
88.51 

90.56 
92.23 
93.47 
94.25 


306 

800 

303 
290 
267 
240 
205 

167 
134 

78 


94.57  — 
16 


94.41 
93.76 
92.64 
91.06 
89.04 


86.62 
83.85 
80.77 
77.47 
74.03 

70.54 
67.11 
63.86 


65 

112 
158 
202 
242 

277 
308 
330 
344 
349 

343 
325 


18.362 

1.453 


80.14 
+1.054 


+0.03 


7  Heronlis. 
Mag.  3.8 


Right 


h     m 
16    18 

• 
20A42 

20.969^ 
21.264 
21.571  ^ 


21.879 
22.183 
22.477 
22.766 
23.015 

23.252 
23.464 
23.648 
23.802 
23.925 


2M 
879 


837 


813 
184 
164 

138 
90 


24.016 
24.070 
24.090  — 
24.074   ^* 
24.024   ^ 

84 


23.940 
23.825 
23.684 
23.519 
23.339 

23.151 
22.962 
22.782 
22.621 
22.485 

22.386 
22.329 


115 

141 
165 
180 
188 

189 
180 
161 
136 
99 

57 
9 


22.320  — 
22.361  ** 
22.454  •^ 

143 

22.697 
22.783  ^" 
23.010  ^ 


Dedins* 
tkm. 


+19  20 


ff 


27.66 
25.21 
22.95 
20.99 


315 
236 
IM 
1S9 


19.40 

119 

18.21  ^ 

17.49 .;; 

17.24- 
17.47  ^ 
18.15  ^ 

109 


19.24 
20.67 
22.40 
24.34 
26.42 

28.56 
30.70 


143 
173 
IH 
2» 
214 


214 

207 


32.77 
34.7*>  ^^ 


36.50 

38.06 
39.38 
40.43 

41.18 
41.62 

41.75 
41.54 
41.01 
40.14 
38.95 

37.44 
35.64 
33.57 
31.29 
28.83 

26.25 
23.66 
21.13 


ITS 
i:6 

132 

105 

75 

44 

13 

21 

53 

W 

119 

151 


1«0 
ai? 
228 
246 
25S 

239 
253 


20.767 
1.060 


32.74 
+0.351 


+0.05 


+0.01 
-0,9 


APPARENT  PLACES  OF  STARS,  1919, 
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FOR  THE  UPPER  TRANSIT  AT  WASfilNGTON. 


Wasbixictoii 
HmnTune. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 
Mar.  1.7 
11.7 
21.7 
31.7 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.6 

30.5 

June    9.5 

19.4 

29.4 

July    9.4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    6.1 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


ri  TJnm  Hinoxis. 
Mag.  5.0 


Right 
Asoeiision. 


h 
16 


m 
19 


s 
45.58 
46.13 
46.81 
47.60 
48.48 

49.41 
50.34 
51.26 
52.12 
52.91 

53.60 
54.17 
54.58 
54.86 


&5 

68 
79 
88 
93 

93 
92 
86 
79 
69 

67 
41 
38 


Mean  Place 
Sec  ^,  Tan  a 


54.99  — 

4 


54.95 
54.77 
54.44 
53.98 
53.38 


52.69 
51.90 
51.04 
50.12 
49.16 

48.20 
47.26 
46.35 
45.50 
44.73 


18 
33 
46 
60 
69 

79 
86 
92 
96 
96 

94 
91 
85 
77 
66 


Dediiuh 
tkm. 


+75  56 


tt 


21.76 
18.69 
16.05 
13.91 
12.37 


307 
264 
214 
154 
88 


11.49  ^ 
11.27  — 
11.74  '' 
12.85  ^" 
14.55  ^'^ 

223 

16.78 


44.07 
43.54 
43.16 
42.93 
42.88—' 

12 

43.00 
43.29 
43.76 


53 

38 

23 

5 


29 
47 


19.45 
22.45 
25.66 
28.99 

32.33 
35.57 
38.61 
41.40 
43.82 

45.86 
47.45 
48.56 
49.17 
49.26 

48.83 
47.88 
46.44 
44.52 
42.16 

39.40 
36.30 
32.94 
29.37 
25.72 

22.07 
18.56 
15.27 


267 
300 
321 
333 
334 


324 
304 
279 
242 
204 


150 

111 

61 

9 

43 

95 
144 
192 
236 
276 

310 
336 
357 
365 
365 

851 
829 


7  Apodls. 
Mag.  3.9 


Right 
Afloension. 


51.167 
4.117 


33.09 
+3.993 


h     m 
16    20 


8 

56.64 
57.71 
58.90 
60.19 
61.54 

62.93 
64.31 
65.66 
66.95 
68.17 

69.28 
70.28 
71.15 
71.86 
72.40 

72.78 
72.97 
72.98 
72.81 
72.45 

71.94 
71.27 
70.47 
69.57 
68.62 

67.63 
66.65 
65.72 
64.89 
64.21 

63.68 
63.36 


107 

119 

129 
136 
139 

138 
136 
129 
122 
111 

100 
87 
71 
64 
38 

19 
1 

17 
36 
61 

67 
80 
90 
95 
99 

98 
93 
83 
68 
63 

32 


63.25  — 
63.38   ^^ 


63.73 

64.31 
65.09 
66.04 


36 

68 

78 
96 


DecUna- 
tion. 


-78  42 


It 


53.25 
51.36  j^ 
49.92  ** 

97 

48.95    .- 

48.47  - 
3 


48.60 
48.99 
49.92 
51.28 
53.02 


55.10 
57.46 
60.06 
62.84 
65.73 

68.68 
71.60 
74.45 
77.12 
79.57 


40 

98 

136 

174 

208 

236 
260 
278 
289 
206 

202 
285 
267 
246 
212 


»1«^  176 

ff  132 
84.77 

85.61  3, 

85.93  — 

23 

85.70 

76 

120 

178 

221 

266 

281 
297 
800 
294 
276 

349 
213 


0)  HercQlls. 
Mag.  4.5 


Right 
Aaoeosion. 


o4.tf4 

83.65 
81.87 
79.66 

77.10 
74.29 
71.32 
68.32 
65.38 

62.62 
60.13 
58.00 


58.848 
5.112 


64.41 
-5.014 


h     m 
16    21 


8 

40.115 
40.363 
40.636 
40.927 
41.227 

41.531 
41.831 
42.122 
42.398 
42.654 

42.891 
43.104 
43.291 
43.449 
43.578 

43.675 
43.737 
43.766  — 
43.762     * 


348 
373 
391 
300 
304 

300 
391 
376 
356 
337 

313 
187 
168 
139 
97 


62 


40 
74 

104 
132 
154 
172 
180 

181 
174 
166 
129 
96 

53 
42.111  -? 

42.154  ^ 
42.247  ^ 

142 

42.389 


43.722 

43.648 
43.544 
43.412 
43.258 
43.086 

42.906 
42.725 
42.551 
42.395 
42.266 

42.170 
42.117 


42.575 
42.800 


186 
236 


Dedlna- 
tion. 


+14  12 


// 


64.04 
61.77 
59.66 
57.79 
56.24 


337 
211 
187 
166 
118 


55.06 
54.29 


n 


33 

53.96  — 
54.06  ^^ 
54.58  ^ 

89 

55.47 


56.70 
58.19 
59.90 
61.74 

63.65 
65.56 
67.43 
69.19 
70.81 

72.25 
73.46 
74.45 
75.17 
75.63 

75.81 
75.70 
75.31 
74.61 
73.63 

72.35 
70.79 
68.99 
66.96 
64.76 

62.44 
60.08 
57.73 


123 
149 
171 
184 
191 


191 
187 
176 
162 
144 


121 
99 
72 
46 

18 

11 
39 
70 
98 
128 

156 
180 
203 
230 
232 


rj  Diaoonis. 
Mag.  2.9 


Right 
A8O0iision. 


336 


40.369 
1.032 


67.98 
+0.253 


h 
16 


m 
22 


8 

51.22 
51.56 
51.90 
52.41 
52.91 

53.42 
53.94 
54.43 
54.91 
55.35 

55.74 
56.07 
56.34 
56.53 
56.65 

56.70 
56.66 
56.56 
56.38 
56.14 

55.84 
55.49 
55.10 
54.67 
54.22 

53.76 
53.31 
52.86 
52.46 
52.09 

51.78 
51.55 
51.39 
51.33 
51.35 

51.47 
51.67 
51.96 


34 
40 
45 
50 
51 

52 
49 
48 
44 
39 

33 
27 
19 
12 
6 

4 

10 
18 
24 
30 

35 
39 
43 
45 
46 

45 
45 
40 
37 
31 

23 

16 

6 

2 
12 

30 


DecUnik 
tion. 


+61  41 


tt 


39.74 
36.55 
33.75 
31.45 
29.73 


319 
280 
230 
173 
108 


28.65  ^ 
28.25  — 
28.53  ^ 
29.48  ^ 
31.02  ^" 

210 

33.12 
35.67 
38.57 
41.73 
45.03 

48.36 
51.63 
54.73 
57.59 
60.14 

62.31 
64.05 
65.33 
66.12 
66.39  -^ 

24 


255 
290 
316 
330 
333 

327 
310 
286 
255 
217 


174 

128 

79 


66.15 
65.38 
64.11 
62.35 
60.12 

57.47 
54.46 
51.16 
47.61 
43.95 

40.27 
36.68 
33.29 


77 
127 
176 
223 
265 

301 
330 
355 
366 
368 

350 
339 


53.607 
2.109 


50.09 

+ljft5.1 


IVtt,  D«*a 


-0.03 


D^,  D«a      1-0.2 


+0.11 
-0.9 


+0.18 
-0.2 


-0.14 
-0.9 


1+0.05 
1-0.2 


+(i.^\ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


•shinstoii 
BsnTlme. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 


Mar. 


19.8 
1.7 
11.7 
21.7 
31.7 


Apr. 


10.6 
20.6 
30.6 
Hay  10.6 
20.5 

30.5 

June    9.5 

19.4 

29.4 

July     9.4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    6.1 

16.0 

26.0 

Dec.    6.0 

16.0 
25.9 
35.9 


r  Scoipii. 
Mag.  2.9 


feiean  Place 
Sec  »,  Tan  5 


K3^,D«5 

5934''- 


Right 
AaomsKm. 


h  m 
16  SO 


8 

50.195 
50.482 
50.797 
51.130 
51.474 

51.820 
52.162 
52.496 
52.816 
53.118 

53.402 
53.662 
53.897 
54.103 
54.278 


S87 
315 
333 
844 
34« 

343 
334 
330 
303 
384 

360 
335 
306 

176 
143 


54.421  ^^ 
54.526 
54.593 
54.620  — 
54.606  " 

53 


54.553 
54.463 
54.338 
54.186 
54.011 

53.824 
53.635 
53.454 
53.292 
53.161 


90 
135 
153 
175 
187 

180 
181 
163 
131 
04 


53.067 

53.022  — 

53.029     ^ 

53.092  ^ 

53.211  "^ 
174 


53.385 
53.606 
53.868 


331 
383 


Dedina- 
tkm. 


-28    2 


If 


52.63 
52.91 
53.34 
53.89 
54.54 

55.25 
55.98 
56.71 
57.41 
58.08 

58.71 
59.29 
59.84 
60.35 
60.82 

61.26 
61.68 
62.05 
62.39 
62.68 

62.89 
63.02 
63.05 
62.96 
62.76 

62.44 
62.00 
61.45 
60.82 
60.15 

59.46 
58.79 
58.19 
57.71 
57.36 

57.19 
57.19 
57.37 


38 
43 
55 

65 
71 

78 
73 
70 
67 
63 

58 
55 

51 
47 
44 

43 

37 
34 
39 
31 

13 
3 

9 
30 
33 

44 
55 
63 
67 
60 

67 
60 
48 
35 
17 

0 
18 


<r  HerovUa. 

Mag.  4.2 


50.202 
1.133 


56.93 
-0.533 


Right 
Asonsion. 


h  m 
16  31 


8 

28.482 
28.739 
29.037 
29.364 
29.714 

30.074 
30.435 
30.787 
31.125 
31.439 

31.726 
31.978 
32.192 
32.365 
32.495 


357 
398 
837 
860 
860 


861 
353 
838 

314 
387 


353 
314 
173 
130 
84 
32.579 
32.617  — 
32.608  ^ 
32.553  ** 
32.453  ^^ 

140 


32.313 
32.133 
31.919 


180 
314 


31.679  ^ 
360 

370 


+0.07 
-0.2 

-1919- 


-O.Ol 
-0.9 


31.419 

31.149 
30.877 
30.615 
30.370 
30.157 


373 
363 
345 
313 
174 


29.983  ^^ 

29.857   ^ 
70 

29.787   jj 

29.776  — 

29.829  ^ 
113 

29.942 

30.114  ^^ 

30.340^ 


DedioA- 
tkm. 


+42  35 
64.03 


307 
375 
334 
183 
137 


60.96 
58.21 
55.87 
54.04 

52.77 
52.11 
52.09  — 
52.67  ^ 
53.84  "^ 

170 

55.54 


66 


57.68 
60.20 
62.97 
65.92 

68.94 
71.93 
74.82 
77.54 
79.99 

82.13 
83.91 
85.30 
86.26 
86.77 

86.81 
86.38 
85.49 
84.14 
82.35 

80.15 
77.58 
74.70 
71.56 
68.26 

64.88 
61.52 
58.30 


314 
853 
377 
395 
803 

399 

389 
373 
345 
314 


178 

139 

96 

51 

4 

43 

89 

135 

179 

330 

357 
388 
314 
330 
338 

336 
323 


29.483 

1.359 


71.75 
+0.920 


+0.04 
-0.2 


+0.02 
-0.9 


f  Ophindii. 
Mag.  2.7 


Right 


h     m 
16    82 


8 

41.742 
41.997 
42.277 
42.575 
42.883 

43.193 
43.499 
43.798 
44.085 
44.357 

44.609 
44.842 
45.052 
45.236 
45.392 

45.518 
45.612 
45.671 
45.694 
45.681 

45.634 
45.552 
45.440 
45.303 
45.147 

44.978 
44.807 
44.644 
44.496 
44.374 


355 

380 
398 
806 

810 

806 
399 

387 
373 
353 

333 

310 
184 
156 
136 


94 

50 

_M 

13 
47 

83 
113 
137 
156 
169 

171 
163 
148 
123 
87 


44.287  ,, 
44.242  — 
44.244  ^ 
44.296  " 
44.398  ^^ 

150 
44.548 
44.743  ^^^ 
44.974  ^^ 


I>«dliift- 
tion. 


-10  24 


tt 


13.44 
14.62 
15.81 
16.96 
18.03 

18.98 
19.76 
20.35 
20.74 
20.91 

20.89 
20.69 
20.34 
19.88 
19.34 

18.73 
18.10 
17.46 
16.84 
16.25 

15.69 
15.17 
14.70 
14.28 
13.91 

13.59 
13.34 
13.15 
13.05 
13.05 

13.18 
13.46 
13.89 
14.48 
15.24 

16.16 
17.19 
18.3-1 


118 
119 
115 
107 
95 


78 
59 
89 
17 

3 

30 
85 
46 
54 
61 

63 
64 
63 
59 
56 

53 
47 
43 
37 
32 

25 
19 
10 
0 
13 

28 
43 

59 
76 
92 

103 
115 


41.797 
1.017 


14.54 
-0.184 


+0.07 
-0.1 


0.00 


84Sooxpli. 
Mag.  5.0 


Right 

ASOflDSiOD. 


h 
16 


m 
36 


8 

53.116 
53.378 
53.665 
53.972 
54.289 

54.609 
54.926 
55.236 
55.534 
55.817 

56.082 
56.327 
56.548 
56.744 
56.911 


363 
387 
307 
317 
330 

317 
310 
398 
383 
365 

345 
321 
196 
167 
137 


57.048  ^^ 
57.151 
57.219  3^ 
57.249  — 
57.241  ^ 

43 


57.198 
57.118 
57.006 
56.867 
56.707 

56.534 
56.358 
56.189 
56.035 
55.909 


80 
112 
139 
160 
173 

176 
169 
154 
126 
93 


55.816    ^g 

55.767  — 

55.768  ^ 
55.820  ^^ 
55.923  ^^ 

154 

56.077 
56.276  ^^ 
56.514  ^ 


Dedtaia- 
tion. 


-17  35 


ir 


8.58 

9.36 

10.21 

11.10 

11.98 

12.80 
13.53 
14.15 
14.64 
15.00 

15.21 
15.31 
15.30 
15.21 
15.06 

14.86 
14.63 
14.39 
14.15 
13.91 

13.66 
13.41 
13.15 
12.88 
12.58 

12.27 
11.95 
11.63 
11.33 
11.06 

10.87 
10.76 
10.77 
10.91 
11.21 

11.66 
12.26 
13.00 


78 
85 

89 
88 
83 

73 
63 
49 
36 
21 

10 

1 

9 

15 

20 

23 
24 
24 
24 
25 

25 
26 
27 
30 
31 

32 
32 
30 
27 
19 

11 

1 

14 
30 
45 

60 
74 


53.153 

1.049 


11.04 
-0.317 


+0.07 
\-0.\ 


-29 
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FOR  TBE  UFFBB  TRANSIT  AT 
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FOR  'ms  UPFEB  TRANSIT  AT  WASHINGTOIf. 


452 


APFAEENT  PLACES  OF  STABS/ 1919, 

FOR  THE  UPPER  TRANSIT  AT  WASEOHOIOir. 


n&T&Mu 


80O|idadkL 
llig.6.0 


BIgtt 


llig.8.9 


Mhl 


Uoo. 


11%.  6  J 


m«u 


fOlfetaAL 


Jan.  0.9 
10.9 
20.9 
90.8 

Fab.    9.8 

19.8 
Mar.  1.8 
11.7 
21.7 
81.7 

Apr.  10.7 
20.6 
30.8 

May  10.6 
20.6 

S0.6 

June    9.5 

19.5 

29.4 

July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.    6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
25.9 
35.9 


S77 


976 


h     B 

18    66 


47.182 
47.892 
47.660 
47.927 
48.219 

48.617 
48.818 
49.112 
49.899 
49.674 

49.984 
60.178 
50.400 
60.698 
60.770 

60.913 
61.024 
51.100 
51.140 
51.144  — 

34 

51.110 
51.041 
50.940 
50.810 
50.658 


914 


108 
179 
149 


111 

76 
40 


50.490 
50.316 
50.145 
49.987 
49.849 

49.743 
49.676 
49.653 
49.678 
49.752 

49.873 
50.039 
50.244 


69 
101 
130 
152 
168 

174 
171 
158 
138 
106 

67 

25 

74 

121 

166 
305 


-4    6 


00 


130 
137 


7.08 

8.47 

9.84 
U.13 
12.27 

18.24 
18.97 
14.45  • 
14.65  — 
14.60    * 


114 
07 

7i 


14.28 
18.76 
13.02 
12.16 
11.18 

10.14 
9.07 
8.02 
7.01 
6.06 

5.20 
4.44 
3.79 
3.24 
2.80 

2.49 
2.31 


79 

87 

07 

104 

107 

106 

101 

05 

86 

76 
66 
55 

44 

31 

18 


6 
2.25  — 

2.33     * 

2.57  " 


2.96 
3.52 
4.26 
5.17 
6.24 

7.46 

8.78 

10.17 


56 

74 

91 

107 

122 

132 
139 


Mean  Place 
Sec  a,  Tan  6 


47.325 
1.003 


7.65 
-0.072 


h     m 
18    67 

8 

10.696 
10.918 
11.169 
11.462 
11.767 


916 


12.073 
12.893 
12.712 


910 
906 


13.020 
18.818 

976 

18.692 

18.848 

14.067 

14.280*^ 

14.418 


14.639 
14.621 
14.663 
14.663 
14.621 

14.539 
14.419 
14.265 
14.083 
13.877 

13.656 
13.429 
13.205 
12.995 
12.807 

12.651 
12.536 
12.468  ^^ 
12.452  — 
12.490  ^ 

91 


12.581 
12.726 
12.915 


191 

83 
43 

0 
42 
82 

120 
154 
182 
306 
321 

227 
234 
310 
188 
156 

115 
68 


145 
189 


+31    2 


00 


87.21 
84.86 
81.72 
29.40 
27.60 


100 


141 

26.00  ^ 
26.20  * 
24.88  — 
25.11  "" 


26.90 

27.18 
28.91 
81.01 
83.89 
85.99 

88.88 
41.41 
44.09 
46.64 
49.02 

51.14 
52.96 
54.49 
55.63 
56.39 

56.76 
56.71 
56.26 
55.39 
54.11 

52.44 
50.41 
48.07 
45.44 
42.61 

39.64 
36.63 
33.67 


79 


178 
210 


373 
368 
355 


313 

184 

151 

114 

76 

37 

5 

45 

87 

128 

167 

203 
234 
363 
383 

397 

801 
396 


ll      91 

18    68 

0 

88M4 
88:288 

86JM0 


87.185 

87.466 
87.788 
38.108 
88.424 
88.725 

89.007 
89.284 
89.492 


S9M8 


191 
190 


40.049 
40.088  — 
40.084    ^ 
40.039  *• 


39.951 
39.825 
39.663 
39.472 
39.257 

39.028 
38.792 
38.558 
38.338 
38.140 


191 
191 
215 


196 
166 


37.975  ^ 
37.852 
37.776 
37.753  — 
37.785  ^ 

87 


37.872 
38.014 
38.202 


143 

188 


4«V0 


80  J7 

M.78 
68J8 


196 


48.97 
48.08  * 
47.76  — 
48iHL  • 
48  J8  '^ 

80.18 
6L96 
54.12 
68.69 
69  J8 


m 

917 


82j05 
64  J8 
67.86 
70.29 
72.76 

74.94 
76.86 
78.41 
79.69 
80.87 

80.74 
80.69 
80.22 
79.31 
77.98 

76.25 
74.15 
71.71 
69.00 
66.08 

63.02 
59.92 
66.89 


977 


946 
910 

101 

186 

118 

78 

87 


6 

47 

01 

133 

179 

810 
944 
371 


910 


h   m 
17    8 

9 

4S.8B8 


44.U8 
44.484 

48.788 


48.408** 
48.717  *■ 
48.019 
48JU 


94 


4Mm 

48.880** 
47Um 
4731D 
47JW2 

181 

47.888 
47.792 
47.888 
47.941  * 

47.967  — 

93 

47.984 

47.872  ® 

47.778  •• 

47.649  ^ 

47.497  "* 
171 

47.828 

47.148  ™ 

46.972™ 

46.808  *•* 

46.664*** 
119 

46.662  ^ 

73 

46.479  ^ 
46.452  — 
46.476  ^ 
46.648  '^ 

133 

46.671 
46.840  *• 
47.060  **® 


-15  87 

n 

80.79 
SL87 
82.87 
88.12 


71 

73 

89 
7i 


88.89 
84J7 
84JB 

86.19 
86  JM 

85.84 
86J0 
MM 
94M 

84.14 

88.78 
83.89 
82.88 
82.49 
82.11 

81.77 
81.46 
81.17 
80.91 
80.65 

80.41 
80.18 
29.97 
29.78 
29.68 

29.54 


17 
41 
U 
11 
• 

14 


41 
41 

II 
M 
14 

II 

9 
9 
% 
M 

n 
a 
u 

IS 

I 

29.68^ 
29.68  I 
29.86  " 
80.20; 


30.68 
81.27 
^L98 


n 


11.394 
1.167 


41.50 
+C.602 


36.841 
1.202 


64.86 
-M).667 


43.826 
1.038 


82.47 
•0. 


0.00 
-1.0 


+0.05 
1-0.1 


+0.01 
-1.0 


+0.04 
\-0.\ 


+0.01 


+0.07 
1-0,1 


0.09 
-1.8 


APPARENT  PLACES  OE  STARS,  1919. 


453 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashinfton 
muTuim. 


Jan.  0.9 
10.9 
20.9 
90.9 

Feb.    9.8 


fl  Sooipil. 
.    Mag.  3.4 


Right 


Mar. 


19.8 
1.8 
11.7 
21.7 
31.7 


Apr. 


10.7 
20.6 
30.6 
May  10.6 
20.6 

30.5 

June    9.5 

19.5 

29.4 

July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.    6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 
35.9 


h    m 
17    6 


8 

20.685 
20.986 
21.326 
21.696 
22.085 

22.488 
22.893 
23.297 
23.691 
24.073 

24.438 
24.779 
25.094 
25.378 
25.627 

25.835 
26.000 
26.117 
26.183 
26.198  — 

38 

26.160 
26.072 
25.938 
25.764 
25.557 


801 

340 
370 
380 
403 

406 
404 
304 
382 
365 

341 
316 
284 
249 
208 


165 

117 

66 


88 
134 
174 
207 
228 

230 
237 
221 
193 
152 


24.287  ^^ 

24.187  ^ 

24.147  — 

24.170   ® 

24.261  ^^ 
154 

24.415 


25.329 
25.090 
24.853 
24.632 
24.439 


24.629 
24.897 


214 
268 


Dedtna- 
tkm. 


-43     7 


It 


56.03 
55.25 
54.67 
54.31 


78 
58 
36 


64.17 -i^ 

4 

54.21 
54.43 
54.80 
55.32 
55.97 


f  I>xaooiils. 

Mag.  3.2 


56.73 
57.59 
58.54 
59.57 
60.67 

61.84 
63.02 
64.21 
65.36 
66.48 

67.49 
68.37 
69.07 
69.58 
69.85 

69.88 
69.63 
69.13 
68.37 
67.41 

66.25 
64.96 
63.61 
62.23 
60.91 

59.69 
58.61 
57.71 


22 

37 
62 
66 
76 

86 

96 

108 

110 

117 

118 
119 
115 
112 
101 

88 
70 
51 
27 
3 

25 
50 
76 
96 
116 

129 
135 
138 
132 
122 

106 
90 


Right 

AjOflDStOll. 


h    m 
17    8 

8 

29.85 
30.13 
30.50 
30.94 
31.44 

31.98 
32.55 
33.13 
33.70 
34.25 

34.75 
35.20 
35.57 
35.87 
36.10 

36.23 
36.28 
36.24 
36.10 
35.88 

35.58 
35.22 
34.79 
34.31 
33.79 

33.24 
32.68 
32.13 
31.59 
31.10 

30.65 
30.28 
29.98 
29.79 
29.69 

29.69 
29.80 
30.01 


28 

37 
44 
50 
54 

57 
58 
57 
55 

50 

45 
37 
30 
23 
13 

5 

4 

14 
22 
30 

36 
43 

48 
52 
55 

56 
55 
54 
49 
45 

37 
30 
19 
10 
0 

11 
21 


DecUna- 
tion. 


+65  48 
tf 

45.50 


340 
309 
960 
217 
159 


42.10 
39.01 
36.32 
34.15 

32.56 
31.64 
31.39  — 
31.84  ** 
32.92  ^^ 

160 

34.61 


92 


ot  Heroullt. 
Var.  3.1-3.9 


Right 


36.83 
39.50 
42.52 
45.76 

49.15 
52.57 
55.93 
59.13 
62.08 

64.74 
67.02 
68.89 
70.28 
71.19 

71.59 
71.47 
70.82 
69.65 
67.98 

65.83 
63.25 
60.28 
57.01 
53.51 

49.88 
46.24 
42.71 


222 
267 
302 
324 
339 


342 
336 
320 
295 
266 


228 

187 

139 

91 

40 


12 

65 

117 

167 

215 

258 
297 
327 
350 
363 

364 
353 


h   m 
17  10 


206 

237 
263 
280 
291 


295 
295 
290 
279 
264 

248 
226 
201 
174 
143 


8 

56.804 
57.010 
57.247 
57.510 
57.790 

58.081 
58.376 
58.671 
58.961 
59.240 

59.504 
59.752 
59.978 
60.179 
60.353 

60.496 
60.606 
60.679 
60.715 
60.713 

60.673 
60.596 
60.485 
60.345 
60.181 

60.000 
59.811 
59.622 
59.442 
59.284 

59.153 
59.058 
59.006 
59.001  -? 
59.045  ^ 

92 

59.137 
59.276  ^^ 
59.456  ^^ 


110 

73 

_36 

2 

40 

77 
111 
140 
Iti 
181 

189 
189 
180 
158 
131 

95 
52 


Dedlxifr- 
ticm. 


+14  28 


#/ 


52.56 
50.31 
48.20 
46.28 
44.66 

43.39 
42.53 
42.09 
42.09 
42.53 

43.37 
44.58 
46.09 
47.84 
49.77 

51.81 
53.88 
55.93 
57.91 
59.76 

61.44 
62.92 
64.16 
65.16 
65.87 


225 
211 
192 
162 

127 


86 

44 

0 

44 

84 

121 
151 
175 
193 
204 

207 
205 
198 
185 
168 

148 

124 

100 

71 

45 

66.32 
66.47  — 
66.31   ^* 

45 

75 

106 


0  Herculls. 
Mag.  3.2 


Right 
AaomslDii. 


65.86 
65.11 

64.05 
62.72 
61.10 
59.25 
57.19 

54.99 
52.71 
50.42 


133 
162 
185 
206 
220 

228 
229 


h     m 
17    11 


8 

41.636 
41.840 
42.078 
42.345 
42.631 

42.931 
43.239 
43.544 
43.845 
44.135 

44.410 
44.663 
44.895 
45.098 
45.270 

45.410 
45.512 
45.575 
45.599 
45.582 

45.526 
45.432 
45.301 
45.142 
44.957 

44.756 
44.546 
44.336 
44.136 
43.956 


204 
238 
267 
286 
300 

306 
305 
301 
290 
275 

253 
232 
203 
172 
140 

102 
63 
24 

17 
56 


94 
131 
159 
185 
201 


210 
210 
200 
180 
150 


43.806  ^^3 

43.693   ^ 

43.624   ^ 

43.604  — 

43.634   ^ 
82 


43.716 
43.848 
44.023 


132 
175 


Dedixi»* 
tion. 


+24  55 


tt 


59.32 
56.64^ 
54.15  ^^ 
51.94  221 
50.07  ^^ 

143 

^^•^    96 
47.68   ^^ 

47.26  — 

47.35     ® 

47.96  " 
108 


49.04 
50.54 
52.40 
54.56 
56.91 

59.39 
61.92 
64.42 
66.83 
69.09 

71.13 
72.92 
74.41 
75.59 
76.43 


150 

186 
216 
235 
248 


253 
256 
241 
226 
204 


179 

149 

118 

84 

48 


76.91   ^^ 

77.02  — 

76.75   ^ 

76.10   ^ 

75.08  '^ 
137 


73.71 
71.97 
69.92 
67.61 
65.07 

62.38 
59.G2 
56.88 


174 
205 
231 
254 
209 


re 

274 


Mean  Place 
Sec  a,  Tan  6 


20.905 
1.370 


62.07 
-0.937 


32.982 
2.441 


51.38 
+2.227 


57.199 
1.033 


54.00 
+0.258 


42.222 
1.103 


61.90 
+0,4^^ 


IM«D«^ 


+0.09 
hO.l 


-0.01 
-1,0 


0.00 
-0.1 


+0.03 
-1.0 


+0.05 
-0.1 


-1.0 


^^0.0^ 
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APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlncton 
Mean  Tune. 


Jan.  0.9 
10.9 
20.9 
30.9 

Feb.    9.8 

19.8 
Mar.  1.8 
11.8 
21.7 
31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.6 

30.5 

Jiine    9.5 

19.5 

29.5 

July    9.4 

19.1 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
]7.2 

27.1 

Nov.    6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 
35.9 


Mean  Place 
Sec  6,  Tan  & 


T  Herculis. 
Mag.  3.4 


Right 
Asoension. 


h     m 
17     12 


s 

12.580 
12.786 
13.033 
13.313 
13.621 

13.945 
14.278 
14.612 
14.940 


aoo 

347 
380 
806 
324 

333 
334 
328 


15.257  ^^^ 
297 


15.554 
15.828 
16.073 
16.285 
16.460 

16.596 
16.690 
16.739 


16.743  — 
16.701   ^^ 

86 


274 
245 
212 
175 
136 


94 
49 


16.615 
16.488 
16.323 
16.124 
15.901 

15.650 
15.408 
15.158 
14.918 
14.701 

14.514 
14.368 
14.270 


127 
16o 
199 
223 
242 

251 
250 
240 
217 
187 

146 

98 


^^       45 

14.225  — 
14.236   " 

68 
14.304 
14.426  ^^ 
14.601  ^^* 


Decllnft- 
tion. 


+36  53 


n 


55.11 
52.07 
49.25 
46.77 
44.70 


304 
283 
248 
307 
156 


43.14  ,^ 

42.14   ^ 

41.74  — 

41.93   ^' 

42.71   ^ 
131 

44.02 


e  Ophiuobi. 
Biag.  3.4 


180 
221 
254 

276 
291 


45.82 
48.03 
50.57 
53.33 

56.24 
59.19 
62.11 
64.93 
67.54 

60.92 
71.99 
73.72 
75.07  ^^^ 


295 
292 
282 
261 
238 


207 
173 


95 
51 


76.02 
76.53 


76.60  — 

76.22   ^ 

75.39   *^ 
127 


74.12 

72.43 
70.34 
67.90 
65.16 
62.18 

59.05 
55.87 
52.74 


169 


209 
244 
274 
298 
313 


318 
313 


13.493 

1.250 


58.84 
+0.751 


Lo.Oi 
1-0.1 


Right 
Ascension. 


+0.01 
-1.0 


h     m 
17    17 


339 
374 


B 

1.838 
2.077 
2.351 
2.649 
2.963 

3.288 
3.618 
3.947 
4.270 
4.584 

4.885 
5.171 
5.437 
5.680 
5.895 

6.080 
6.229 
6.340 
6.411   ^ 
6.439  — 

15 
6.424 
6.368 
6.273 
6.144 
5.985 


314 
335 

330 
329 
323 
314 
301 

286 
366 
343 
315 
185 


149 

111 

71 


5.808 
5.619 
5.429 
5.250 
5.093 

4.968 

4.883  33 

4.845  — 

4.859   ^* 

4.926   ®^ 
119 


56 

95 

129 

159 

177 

189 
190 
179 
157 
135 

85 


5.045 
5.214 
5.427 


169 
213 


Dedtauk 
tkm. 


-24  55 


tf 


8.00 
8.16 
8.42 
8.74 
9.11 

9.49 

9.86 

10.20 

10.49 

10.71 

10.90 
11.03 
11.13 
11.21 
11.28 

11.35 
11.44 
11.55 
11.67 
11.80 

11.92 
12.03 
12.11 
12.14 
12.10 

11.99 
11.80 
11.52 
11.18 
10.78 

10.36 
9.93 
9.53 
9.20 
8.96 

8.82 
8.80 
8.89 


16 
36 
32 
37 
38 

37 
34 
29 
33 
19 

13 

10 

8 

7 

7 

9 
11 
12 
13 
12 

11 
8 
3 
4 

11 

19 
28 
34 
40 
42 

43 
40 
33 
24 
14 

2 
9 


w  HenmUs. 
liag.  5.4 


Right 


h     m 
17    17 


1.984 
1.103 


11.69 
-0.465 


+0.07 
-0.1 


-0.01 
-1.0 


8 

86.863 
37.062 
37.299 
37.570 
37.864 

38.176 
38.496 
38.818 
39.135 
39.441 

39.731 
40.001 
40.244 
40.457 
40.637 

40.781 
40.884 
40.945 


IM 
337 
371 


813 


830 
833 
817 


390 


370 
343 
318 
180 
144 


103 
61 


18 

40.963  — 

40.937   ^ 
68 

40.869 

40.760 

40.614 

40.435 

40.229 

40.006 
39.773 
39.539 
39.314 
39.110 

38.935 
38.799 
38.708 


109 
146 
179 
306 
223 

333 
334 
325 
204 
175 

136 
91 


38.667  — 
38.680   ^^ 

67 


38.747 
38.867 
39.036 


120 
169 


Dedlna- 
tian. 


+82  33 


r# 


72.90 

69.95 

67.20^ 

64.76^ 

62.70** 

158 

eo.o7  "^ 

59.69  — 
69.68  • 
60.33  ^ 

118 

61.51 
63.16 
66.21 
67.67 
70.17 

72.91 
75.71 
78.49 
81.17 
83.67 

85.96 
87.95 
89.62 
90.93 
91.87 


165 
305 


360 
374 

380 
278 
368 
350 


199 

167 

131 

94 

53 


92.40  ^^ 
92.61  — 
92.19  ^^ 
91.45  ^* 
90.28  "^ 

157 

88.71 

194 
229 
360 
283 
298 


86.77 
84.48 
81.88 
79.05 

76.07 
73.00 
69.98 


307 
302 


37.652 
1.187 


75.81 
+0.639 


1+0.04 
\-0.\ 


+0.01 


Mag.  2.8 


rmedb 


4M 
446 
477 


607 
600 


h     m 
17    18 


83.267 
33.617 
34.021 
84.467 

94.V4x 

86.442 
86.049 
86.468 
86.960 
37.448 

87.916 
88.867 
88.766 
89.184 
89.467 

39.728 
89.942 
40.093 
40.178 


468 


441 


371 

314 

151 

85 


40.197  — 
51 

40.146 

115 

175 

339 

373 

803 

318 
319 
301 

268 
320 

158 

84 


40.031 
39.856 
39.627 
39.355 

39.053 

38.735 
38.416 
38.115 
37.847 

37.627 
37.469 
37.385 


37.380  — 

37.456   ^ 
150 

37.615 

37.852  ®^ 

38.158  ** 


Bedfaift- 
tion. 


-65  27 

10.13 

8.61 '« 

7.33'" 

6.33 '!" 

6.62  '' 
a 

6.06- 
6.21  " 
6.60  * 
6.26  " 


7.14 

8.23 

9.51 

10.95 

12.66 

14.26 
16.04 
17.85 
19.65 
21.38 

22.98 
24.42 
25.63 
26.56 

27.18 

27.44 
27.33 
26.86 
26.01 
24.82 


m 
i> 

144 

161 
170 


l!>l 

19) 

in 

160 


14t 
121 

»S 
63 

26 

11 

47 

&» 

W 


23.34 
21.60*'* 
19.71  *^ 
17.71^ 
15.70  *^ 

196 


N 


13.74 
11.90 
10.25  '"^^ 


33.787 
1.763 


17.07 
-1.453 


+0.10 


-0.02 
-1,0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash 


inston 

TUIIA. 


Jan.  0.9 
10.9 
20.9 
30.9 

Feb.    9.8 


Mar. 


19.8 
1.8 
11.8 
21.7 
31.7 


b  Ophluolii. 
Mag.  4.3 


Right 


Apr. 


10.7 
20.6 
30.6 
May  10.6 
20.6 

80.5 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 
35.9 


h     m 
17    21 


SM 

392 

Sll 
821 


S37 


822 
814 
801 


Mean  Place 
Sec  5,  Tan  a 


8 

25.114 
25.348 
25.616 
25.908 
26.219 

26.540 
26.867 
27.193 
27.515 
27.829 

28.130 
28.416 
28.682 
28.927 
29.144 

29.332 

29.485 

29.600 

29.674 

29.706  — 
10 

29.696 

29.644 

29.553 

29.426 

29.271 


285 
245 
217 

188 


168 
116 

74 


29.095 
28.907 
28.718 
28.538 
28.380 

28.252 
28.164 
28.123  — 
28.132  • 
28.194  ^ 

114 


62 

01 

137 

166 

170 

188 
180 
180 
168 
128 

88 


28.308 
28.471 
28.679 


108 

208 


Btdiiift- 
tkm. 


-24    6 


»f 


4.10 
4.28 
4.56 
4.89 
5.26 

5.63 
5.99 
6.30 
6.54 
6.74 

6.87 
6.95 
6.99 
7.00 
7.00 

7.01 
7.04 
7.08 
7.14 
7.22 

7.31 
7.39 
7.45 
7.48 
7.45 

7.35 
7.18 
6.94 
6.63 
6.28 

5.90 
5.52 
5.18 
4.89 
4.69 

4.59 
4.61 
4.73 


18 
28 
88 
87 
87 

80 
81 
24 
20 
18 

8 
4 

1 
0 
1 

3 
4 

0 
8 
0 

8 
0 
3 

3 
10 

17 
14 
31 
86 
38 

38 
34 
20 
20 
10 

2 
12 


<r  Ophluohi. 
Mag.  4.4 


Bight 
Aaomakm. 


231 
257 
274 
285 

281 
292 


25.270 
1.096 


7.68 
-0.447 


+0.07 
-0.1 


-O.Ol 
-1.0 


h     m 
17    22 

8 

29.414 
29.616 
29.847 
30.104 
30.378 

30.663 
30.954 
31.246 
31.534 
31.814 

32.083 
32.336 
32.571 
32.784 
32.973 

33.132 
33.259 
33.353 
33.409 


280 
260 

253 
235 
213 
180 
160 


127 
94 
60 


33.427  — 

20 

33.407 
33.349 
33.257 
33.133 
32.984 


32.816 
32.638 
32.458 
32.286 
32.133 

32.006 
31.913 
31.863 
31.858  — 
31.901  *^ 

90 


68 

92 

124 

149 

168 

178 
180 
172 
163 
127 

93 
60 


31.991 
32.126 
32.302 


135 
176 


DaoliB*- 

XkKL 


+  4  12 


tf 


174 
107 
154 
184 
107 


77 
44 


85.66 

33.92 
32.25 
30.71 
29.37 

28.80 
27.53 
27.09 


27.00  — 
27.26  ^ 

69 

27.85 
28.72 
29.86 
31.18 
32.65 


34.21 
35.80 
37.38 
38.90 
40.33 

41.64 
42.78 
43.76 
44.57 
45.17 

45.59 
45.79 
45.79 
45.57 
45.14 

44.48 
43.61 
42.51 
41.22 
89.75 

38.12 
36.41 
34.66 


87 
114 
132 
147 
160 

169 
158 
152 
143 
131 

114 

98 
81 
60 
42 

20 
0 
22 
43 
60 

87 
110 
129 
147 
108 

171 
176 


tAxm. 
Mag.  3.8 


Bight 


29.704 
1.003 


35.37 
+0.074 


+0.06 
-0.1 


0.00 
-1.0 


h     m 
17    23 


8 

46.11 
46.49 
46.94 
47.44 
47.97 

48.54 
49.12 
49.69 
50.27 
50.83 

51.37 
51.88 
52.35 
52.78 
53.14 

53.45 
53.70 
53.87 
53.97 
53.99 

53.93 
53.79 
53.58 
53.32 
53.00 

52.65 
52.27 
51.90 
51.54 
51.22 

50.95 
50.74 
50.64 
50.61 
50.67 

50.83 
51.08 
51.41 


88 
45 
60 
53 
57 

58 

57 
68 
60 
54 

61 
47 
48 
88 
31 

25 

17 

10 

2 

6 

14 
21 
26 
32 
35 

38 
37 
36 
32 
27 

21 

10 

3 

6 
16 

25 
33 


46.851 
2.038 


DmUd*- 
tton. 


-60  36 
68.45 


56.63 
55.08 
53.82 
52.87 


182 

166 

126 

95 

61 


52.26  ^ 

29 

51.97  — 
51.99  ^ 
52.33  ^ 
52.96  ^ 

92 

53.88 


55.05 
56.44 
58.05 
59.82 

61.73 
63.73 
65.78 
67.83 
69.81 

71.66 
73.33 
74.75 

75.87 
76.64 

77.02 
77.01 
76.56 
75.70 
74.46 

72.87 
71.00 
68.91 
66.69 
64.42 

62.18 
60.05 
58.10 


117 
139 
161 
177 
191 

200 
205 
205 
198 
185 


ct  Ano. 
Mag.  3.0 


Right 
Aaomakm. 


167 
142 

112 
77 
38 

1 

45 

86 

124 

159 

187 
209 
222 
227 
224 

213 
195 


65.61 
-1.776 


h     m 
17    25 


8 

34.238 
34.545 
34.900 
35.294 
35.714 

36.152 
36.602 
37.053 
37.499 
37.935 

38.356 
38.753 
39.125 
39.463 
39.762 


ao7 

855 
304 
420 
438 

450 
451 
446 
480 
421 

397 
372 
338 
299 

255 


40.017  ^ 

40.222  ^^^ 

40.373 

40.465 

40.498  — 
27 


40.471 
40.385 
40.243 
40.055 
39.825 


39.565 
39.290 
39.013 
38.749 
38.512 

38.317 
38.177 
38.099 
38.092 
38.156 

38.294 
38.500 
38.768 


86 

142 
188 
230 
260 

275 
277 
264 
237 
195 

140 

78 
7 

64 
138 

206 
268 


DeoUnft- 
tlon. 


-49  48 


tt 


42.20 
40.91 
39.83 
38.98 
38.38 


129 

108 

85 

60 
37 


38.01 

37.88  — 
37.96     * 


38.26 
38.75 

39.43 
40.28 
41.29 
42.45 
43.74 

45.12 
46.59 
48.09 
49.59 
51.05 

52.43 
53.66 
54.73 
55.55 
56.12 

56.38 
56.33 
55.95 
55.25 
54.26 

53.00 
51.54 
49.92 
48.22 
46.50 

44.84 
43.28 
41.87 


30 
49 
68 

85 
101 
116 
120 
138 

147 
150 
150 
146 
138 

123 

107 

82 

57 

26 

5 

38 

70 

99 

126 

146 
162 
170 
172 
166 

156 
141 


+0.11 
-0.1 


-0.02 
-\.0 


34.640 
1.550 


48.39 
-1.184 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashlnston 
Ban  Time. 


Jan. 


Feb. 


Mar. 


1.0 
10.9 
20.9 
30.9 

9.8 

19.8 
1.8 
11.8 
21.7 
31.7 


Apr. 


10.7 
20.7 
30.6 
May  10.6 
20.6 

30.5 

June    9.5 

19.5 

29.5 

July     9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
35.9 


Mean  Place 
Sec  S,  Tan  5 


^  Sezpentiil. 
Mag.  3.6 


Rigbt 


h  m 
17  32 


s 
56.621 

56.831 
67.073 
57.342 
57.628 

57.926 
58.233 
58.540 
58.844 
59.143 

59.433 
59.709 
59.968 
60.207 
60.421 

60.608 
60.761 
60.879 
60.959 
60.998 

60.998 
60.955 
60.875 
60.760 
60.617 

60.451 
60.273 
60.092 
59.918 
59.762 

59.634 

59.539 

59.489 

59.486  — 

59.532  ** 
96 


210 
342 
209 
286 
298 

907 
307 
304 
299 
290 

276 
250 
230 
214 
187 


153 

118 

80 

39 

0 

43 

80 

115 

143 

166 

178 
181 
174 
156 
128 

95 
50 


59.628 
59.769 
59.953 


141 
184 


Declina- 
tion. 


-16  20 


tf 


62.20 
62.83 
63.49 
64.16 
54.78 

65.32 
65.74 
56.02 


63 

66 

67 
62 
54 

42 

28 


66.17  — 

56.16     ^ 
16 


56.00 
55.71 
65.32 
64.86 
64.34 

63.80 
53.28 
62.77 
62.30 
51.88 

51.51 
61.19 
50.92 
50.70 
60.50 

60.32 
50.16 
60.01 
49.89 
49.81 

49.77 
49.80 
49.91 
50.12 
50.43 

50.85 
61.37 
51.97 


29 
30 
46 
62 
54 

52 
51 

47 
42 
37 

32 
27 
22 
20 
18 

16 

15 

12 

8 

4 

8 
11 
21 

31 
42 

52 
60 


t  Heroulig. 
Mag.  3.8 


Rigbt 
Ajoenskm. 


h     m 
17    $7 


8 

9.371 

9.661 

9.784 

10.062 

10.377 

10.719 
11.079 
11.448 
11.817 
12.179 

12.623 
12.844 
13.135 
13.389 
13.602 


180 

233 
278 
315 
342 


360 


360 
362 
344 

321 
291 
251 
213 
167 


13.769  ^^, 
13.886 
13.952 
13.964  — 
13.923  ^^ 

94 

13.829 

144 
188 
229 
262 
286 

301 

305 

298 

280 

249 

11.287  ^ 

11.079  ^^^ 

10.918  ^^ 

10.814 

10.771  — 
20 


13.685 
13.497 
13.268 
13.006 

12.720 
12.419 
12.114 
11.816 
11.536 


56.808 
1.037 


54.85 
-0.274 


+0.07 
0,0 


0.00 
-1.0 


10.791 
10.873 
11.017 


82 

144 


Dedlnft- 
tlon. 


+46    2 


It 


63.66 
50.37 
47.30 
44.54 
42.21 

40.39 
39.14 
38.63 
38.66 
39.22 

40.47 
42.27 
44.54 
47.19 
50.12 

63.25 
56.48 
69.71 
62.86 
65.84 

68.69 
71.04 
73.14 
74.84 
76.11 


320 
307 
276 
233 
182 


125 
61 

3 

66 
125 

180 
227 
265 
993 
313 

323 
323 
315 
298 
275 

245 
210 
170 
127 
81 


76.92 

77.26  — 
77.10  ** 
76.46  ** 
75.33  "^ 

161 


73.72 
71.68 
69.22 
66.41 
63.32 

60.04 
66.66 
63.29 


204 
246 
281 
309 
328 

388 
837 


10.714 
1.441 


55.83 
+1.037 


+0.03 
0.0 


+0.01 
-1.0 


coDxaoonis. 
Mag.  4.9 


Right 
AaoeDsion. 


h     m 
17    87 


s 
21.62 

21.84 

22.18 

22.60 

23.11 

23.68 
24.30 
24.94 
25.58 
26.21 

26.80 
27.35 
27.83 
28.22 
28.52 

28.73 
28.84 
28.86 
28.76 
28.55 

28.26 
27.88 
27.42 
26.90 
26.32 

26.70 

25.06 

24.41 

23.78' 

23.18 

22.62 
22.13 
21.72 
21.41 
21.22 

21.13 
21.16 
21.31 


22 

34 
42 
51 
57 

62 
64 
64 
63 
50 

55 
48 
39 
30 
21 

11 
1 

9 
21 
29 

88 
46 
52 
58 
62 

64 
65 
63 
60 
56 

40 
41 
31 
19 
9 

8 
15 


Dedina- 
tlon. 


+68  47 


tt 


40.91 
37.45 
34.20 
31.32 
28.89 


846 
326 
288 
248 
187 
27.02 

25.76  „ 
25.17  — 
25.27  ^^ 
26.02  ^* 

140 


27.42 
29.38 
31.84 
34.69 
37.85 

41.20 
44.66 
48.12 
61.48 
54.67 

57.60 
60.20 
62.42 
64.21 
65.54 


196 
246 
285 
816 
835 

346 
846 
336 
319 
293 

260 
222 
179 
133 
83 


66.37    ,« 
32 

66.69  — 

66.48  ^^ 

65.74   ^* 

64.48  ^^ 
176 


62.72 
60.49 
67.82 
54.79 
61.48 

47.97 
44.37 
40.82 


223 
267 
303 
331 
351 

360 
355 


25.432 
2.765 


43.71 

+2.578 


-0.01 
0.0 


+0.02 


ri  ^yonis. 
Mag.  3.6 


Right 
Aaoeooskm. 


h     m 
17    37 


8 

45.64 
46.04 
46.51 
47.05 
47.65 

48.27 
48.92 
49.58 
60.24 
60.88 

61.60 
52.08 
62.64 
63.14 
53.58 

63.96 
64.26 
64.48 
54.60 
64.63 

54.58 
64.44 
54.22 
53.92 
53.55 

63.15 
52.72 
52.28 
51.85 
51.46 

61.13 
60.87 
50.70 


40 

47 
54 

60 
62 

65 
66 
66 
64 
62 

58 
56 
50 
44 

38 

30 

22 

12 

3 

5 

14 
22 
30 
37 
40 

43 
44 
43 
39 
33 

26 
17 

8 


60.62  — 

60.66    * 
15 

50.81 

51.05 

61.39 


24 
34 


Declina- 
tion. 


-64  40 


// 


212 
188 
157 
126 
92 


66.80 
64.18 
62.30 
60.73 
59.47 

58.55 
57.99 
57.77 
57.91 
58.36 

59.13 
60.20 
61.55 
63.15 
64.95  ^^ 

198 

66.93 
69.06 
71.25 
73.46 
75.64 

77.70 
79.60 
81.25 
82.62 
83.62 


56 
22 

14 
45 
77 

107 
135 
160 


213 
219 
2^1 
218 
206 


190 
165 
137 
100 
59 


S^-21    16 
84.37  — 

84.08   ^ 

83.34    '* 

82.16  "* 

156 


80.60 
78.70 
76.52 
74.17 
71.72 

69.25 
66.86 
64.62 


190 
218 
235 
245 
247 


239 
224 


46.683 
2.339 


73.12 
-2.114 


+0.11 


-0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


/SOphivohl. 
Mag.  2.9 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 

19.8 
Mar.  1.8 
11.8 
21.7 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.G 

June    0.5 

19.5 

29.5 

July     9.4 

19.4 
29.4 
Aup.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
20.0 
36.0 

Mean  Place 
Sec  i,  Tan  5 


Right 
Asomslon. 


h     m 
17    39 


s 

27.917 
28.102 
28.320 
28.564 
28.829 

29.106 
29.393 
29.683 


185 
218 
344 

MS 

277 

287 
290 


29.972  *" 
30.255  ^ 

27o 

30.530 
30.792  ^^ 
31.038  ^^* 
31.265  '^ 
31.466  *** 

174 
31.640^^3 
31.783  ^^ 
31.891  .J 
31.902  ' 
31.993  — 

7 


31.980 
31.940 
31.857 
31.741 
31.597 

31.432 
31.254 
31.072 
30.895 
30.735 

30.598 
30.494 
30.430 


46 

83 

116 

144 

165 

178 
1%2 
177 
160 
137 

104 
64 


20 
30.410  — 

30.436   ^ 
73 

30.509 
30.628  "* 
30.787  ^^ 


Declina- 
tion. 


+  4  35 


It 


61.41 
59.69 
58.05 
56.53 
55.20 


172 
164 
152 
133 
106 


76 
44 


54.14 

53.38 

52.W 

52.87  — ' 

53.16   ^ 
61 

53.77 

54.68 

55.85 

57.23 

58.75 

60.38 
62.04 
03.69 
65.28 
66.79 

68.17 
69.38 
70.44 
71.31 
71.98 

72.45 
72.71 


Mag.  3.1 


Bight 
Aaoanstoo. 


01 
117 
138 
152 
163 

166 
165 
159 
151 
138 

121 

106 

87 

67 

47 

26 


'JO 


2.76  — 


72.58 
72.19 

71.57 
70.74 
69.69 
68.42 
66.99 

65.40 
63.71 
61.99 


18 
39 
62 

83 
105 
127 
143 
150 

160 
172 


h      m 
17    41 


55.098 
55.390 
55.714 
56.065 

56.433 
56.812 
57.195 
57.577 
57.955 

58.321 
58.671 
59.002 
59.308 
59.584 


350 
303 

834 
351 


379 
383 
382 
378 


350 
331 
306 
276 
241 


59.825 
60.025  ^ 


60.182 
60.288 
60.344 

60.347 
60.298 
60.201 
60.001 
59.881 

59.672 
59.447 
59,216 
58.992 
58.788 


157 

106 

56 

3 

49 

97 

140 

180 

2U9 

225 
231 
224 
204 
171 


28.239 
1.003 


60.53 
+0.080 


58.617  ^^ 
58.489 
58.412  j^ 
58.394  — 
58.437  ^^ 

105 

58.542 
58.705  ^^^ 
58.921  ^*® 


DmIUm- 
tkm. 


-40    5 

^•04   ^ 
43.16   ■" 
42.43 
41.86 
41.43 

41.15 

41.00 

40.97  — 

41.05     * 
20 

29 


73 
57 
43 
38 

15 


41.25 

41.54 
41.93 
42.42 
43.01 
43.71 

44.48 
45.34 
46.25 
47.19 
48.16 

49.09 
49.96 
50.73 
51.36 
51.82 

52.07 
52.12  — 
51.92   ^ 


/AHooolii. 
Mag.  3.5 


Right 


39 
49 
50 
70 

77 

86 
91 
94 
97 
93 

87 
77 
63 
46 
25 


51.50 
50.85 

50.02 
49.03 
47.93 
46.75 
45.57 

44.43 
43.38 
42.43 


42 
65 
83 

99 
110 
118 
118 
114 

105 
95 


55.142 
1.307 


48.91 
-0.842 


h  m 
17  43 


s 
16.565 
16.736 
16.946 
17.188 
17.458 

17.745 
18.047 
18.354 
18.662 
18.964 

19.256 
19.533 
19.789 
20.021 
20.222 

20.391 
20.523 
20.616 
20.667 
20.674  — 

36 

20.638 
20.560 
20.442 
20.290 
20.109 


171 
810 
343 
370 
387 

803 
307 
808 
803 
JOi 

377 
356 

333 

301 
109 


132 
93 
51 


19.905 
19.687 
19.465 
19.248 
19.046 

18.869 
18.724 
18.621 
18.565 


18.558  — 

44 

18.602 
18.697 
18.839 


78 
118 
152 
181 
304 

218 
222 
217 
302 
177 

145 

103 

50 


95 
143 


ttoD. 


+27  45 


If 


61.34 
68.66 
55.93 
53.54 
51.49 

49.87 

48.72 

48.10  " 

48.02  — 

48.60  ** 
97 


103 


115 


49.47 
50.90 
52.74 
54.92 

57.34 

59.94 
62.62 
65.31 
67.93 
70.43 

72.73 
74.79 
76.56 
78.02 
79.13 


143 

184 
318 
343 

200 

268 
209 
362 
250 
230 

306 
177 
146 
111 
73 


Mag.  4.9 


&4iht 


79.86  3^ 
80.21  — 
80.17  * 
79.73  ** 
78.88   ^ 

134 


77.64 
76.03 
74.06 
71.80 
69.28 

66.57 
63.75 
60.92 


161 
197 


352 
271 

283 
283 


17.267 
1.130 


62.00 
+0.527 


47 
57 


71 
75 
75 
73 
70 


h     m 
17     43 

• 
17.78 
18.00  ^ 
18.85 
18.82 
19.80 

20.04 
20.75 
21.50 
22.25 
22.08 

23.68 
24.31 
24.87 
25.84 
25.70 

25.04 
26.07 
26.07 
25.95 
25.72 

25.36 
24.91 
24.36 
23.76 
23.05 

22.30 
21.53 
20.75 
19.99 
19.27 

18.59 
17.98 
17.47 
17.06 
16.79 

16.66 
16.64  — 
16.77   " 


47 

86 
34 

13 
0 
12 
23 
86 

45 

55 
60 
71 
75 

77 
78 
76 
73 
68 

61 
51 
41 
37 
14 


+72  11 


u 


IS 


18.10 

14.62' 

11.35' 

8.42' 

5.M 

4.00 

2.67  ^ 
1.99- 
2.01   ' 

2.68  ^ 
u 

3.96 

vJfv 
8.25" 

114H" 


m 

3£ 
HI 

14; 


14.15 

17.46 

20.89 

24.34 

27.70* 

30.90*" 

33.84 
36.47': 
88.74 'f^ 
40.58*^ 

41.97  *: 

42.86  ^ 
43.25- 
43.11  " 
42.45  *[ 


39.57 
37.40 
34.80 
31.81 
28.54 

25.05 
21.47 
17.90 


22.511 
8.269 


20.25 
+3.113 


+0.06 
0.0 


0.00 
-1.0 


+0.08 
0.0 


0.00 
-1.0 


+0.05 
0.0 


0.00 
-1.0 


-0.02 
0.0 


+0.01 
-1.0 


APPARENT  PLACES  OE  STARS,  1919. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^Wash 


ioffton 
Tune. 


Jan.  I.O 
10.9 
20.9 
30.9 

Feb.    9.9 


y  Ofiduidbi. 

Mag.  3.7 


Right 


Mar. 


19.8 
1.8 
11.8 
21.7 
31.7 


Apr. 


10.7 
20.7 
30.6 
May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.     6.0 

16.0 
26.0 
36.0 


h     m 
17    43 


s 
49.520 
49.702 
49.918 
50.159 
50.422 

50.698 
50.984 
51.273 
51.562 
51.846 

52.123 
52.388 
52.636 
52.866 
53.071 

53.251 
53.399 
53.512 
53.588 


182 
216 

241 
263 
276 


286 


284 

277 


248 
280 
206 

180 


148 

113 

76 


38 

53.626  — 
1 

53.625 
53.584 
53.505 
53.393 
53.252 


53.089 
52.913 
52.732 
52.556 
52.395 

52.257 
52.152 
52.086 
52.063  — 
52.087  ^ 

71 


41 
79 
12 
41 
63 

76 
81 
76 
61 
38 

05 
66 


52.158 
52.274 
52.430 


116 
166 


tkm. 


+  2  44 


{I>iaooiiii. 

Mag.  3.9 


Rlgbt 
AaonsioB. 


tf 


13.59 
12.00 
10.44 

9.00 

7.75 

6.73 
6.00 
5.58 
5.50  — 
5.76  '^ 


160 
166 
144 
126 
102 


73 
42 


6.33 
7.18 
8.29 
9.58 
11.03 

12.56 
14.13 
15.69 
17.20 
18.62 

19.92 
21.06 
22.06 
22.88 
23.50 

23.95 

24.20 

24.26  — 

24.11   ^ 
84 

66 


67 

85 
111 
120 
145 
153 

157 
156 
151 
142 
180 

114 

100 

82 

62 

45 

25 


23.77 

23.22 
22.45 
21.49 
20.33 
19.01 

17.64 
15.97 
14.34 


77 

96 

116 

132 

147 

157 
168 


h  m 
17  52 


s 

5.655 
5.819 
6.056 
6.355 
6.708 

7.108 
7.528 
7.972 
8.422 
8.865 

9.293 

9.691 

10.052 

10.367 

10.628 

10.831 
10.968 
11.041 


164 
237 
299 
853 
396 

425 
444 

450 
443 
428 


861 
815 
261 
208 

137 
73 
3 


11.044  — 

10.978  " 
131 

10.847 


10.652 

10.399 

10.095 

9.749 

9.371 
8.972 
8.564 
8.163 
7.778 

7.425 
7.117 
6.864 
6.677 
6.561 

6.523 
6.563 
6.681 


195 
253 
304 
346 

378 

oW 

408 
401 
385 

353 

308 
253 
187 
116 
38 

40 
118 


Deolina- 
tlon. 


89HeroiiUs. 
Mag.  5.5 


+56  52 


tt 


64.97 
61.52 
58.24 
55.28 
52.74 

50.72 
49.31 
48.52 


345 
328 


Right 
Ascension. 


254 
202 

141 
79 


48.41  ii 

48.97   ^ 
118 

50.15 


177 
228 

271 
304 
327 

339 
344 

338 
323 
301 


51.92 

54.20 
56.91 
59.95 

63.22 
66.61 
70.05 
73.43 
76.66 

79.67 
82.38 
84.75 
86.71 
88.23 

89.27 

89.81 

89.82  — 

89.32  ^ 

88.30^^ 
153 

86.77 


271 
237 
196 
152 
104 


54 


84.76 
82.30 
79.46 
76.30 

72.91 
69.38 
65.86 


201 

246 
284 
316 
339 

353 
352 


h  m 
17  52 


8 

8.481 
8.644 
8.846 
9.060 
9.342 

9.623 

9.918 
10.222 
10.527 
10.828 

11.121 
11.400 
11.660 
11.898 
12.108 

12.286 
12.430 
12.534 
12.596 
12.615  — 

24 

12.591 
12.525 
12.419 
12.278 
12.105 


163 

202 
234 

262 
281 

295 
304 
305 
301 
293 

279 
260 
238 
210 
178 


144 

104 
62 


11.910 
11.698 
11.481 
11.268 
11.067 

10.889 
10.744 
10.639 
10.579 
10.667 

10.605 
10.692 
10.826 


66 

106 
141 
173 
195 

212 
217 
213 
201 
178 

145 

105 

60 

12 

38 

87 
134 


DsdHnft- 
tkm. 


+26    3 


tt 


43.44 
40.75 
38.20 
36.87 
33.86 

32.26 
31.11 
30.47   ^^ 
30.36  — 
30.78  ^ 

93 

31.71 


255 
233 

201 
161 


114 
64 


35  Dimconis. 
Mag.  5.0 


Asoenston. 


33.10 
34.90 
37.02 
39.39 

41.96 
44.61 
47.28 
49.89 
62.38 

64.70 
66.78 
68.60 
60.10 
61.26 

62.06 
62.61 


62.66  — 

62.22  ^ 

61.49  ^ 
111 

60.38 


139 
180 
212 
237 
257 

265 
267 
261 
249 
232 

208 
182 
150 
110 
80 


45 


68.90 
67.08 
64.96 
62.57 

49.98 
47.28 
44.66 


148 
182 
213 
238 
259 

270 
273 


h      m 

17    52 


8 

67.66 
57.78 
68.18 
58.76 
59.46 

60.29 
61.21 
62.19 
63.19 
64.17 

65.11 
65.98 
66.74 
67.36 
67.86 

68.19 
68.36 
68.36  — 
68.20   *® 

33 
48 


22 
40 
57 
71 
83 

92 
96 
100 
98 
94 

87 
76 
62 
49 
34 

16 


67.87 

67.39 
66.77 
66.01 
66.16 
64.21 

63.20 
62.14 
61.06 
60.00 
68.97 

68.00 
67.12 
66.37 
66.75 
56.30 

66.03 
64.94  — 
55.04   ^^ 


62 
76 
85 
95 
101 

106 
108 
106 
103 
97 

88 
76 
62 
45 
27 


DeoUna- 
tton. 


+76  58 


tt 


26.97 
23.63 
20.27 
17.32 
14.80 

12.79 
11.38 
10.61   ^^ 
10.61  — 
11.08  " 

119 

12.27 


344 
326 
295 
252 

201 


141 


14.04 
16.32 
19.03 
22.09 

25.34 
28.74 
32.18 
35.56 

38.79 

41.79 
44.60 
46.87 
48.83 
60.36 


177 
228 
271 
306 
325 

340 
344 
338 
323 
300 

271 
237 
196 
152 
105 


54 


51.40 

51.94 

51.97  — 

51.46   ^^ 

60.44  ''^ 
152 

48.92 


46.92 
44.47 
41.64 
38.49 

35.12 
31.61 
28.10 


200 
245 
283 
315 
337 


351 
351 


Mean  Place 
Sec  a,  Tana 


49.827 
IMl 


12.40 
+0.048 


7.760 
1.830 


66.02 
+1.533 


9.152 
1.113 


43.38 
+0.489 


64.420 
4.437 


27.99 
+4.323 


iVc,  D.KI 


+0.06 
0.0 


0.00 
-LO 


+0.02 
0.0 


0.00 
-1.0 


+0.05 
0.0 


0.00 
-1.0 


y-0.^ 
\  0.^ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


67  OpUnolil. 
Hag.  3.9 


e 

Mag.  3.9 


7  8«fltterU. 
Mag.  3.1 


70  Ophiuchl. 
Mag.  4.1 


1.0 
10.9 
20.9 
30.9 

9.9 

19.8 
1.8 
11.8 
21.8 
31.7 

10.7 
20.7 
30.6 
10.6 
20.6 

30.6 

9.5 

19.5 

29.5 

9.5 

19.4 
29.4 
8.4 
18.3 
28.3 

7.3 
17.3 
27.2 

7.2 
17.2 

27.2 

6.1 

16.1 

26.1 

6.0 

16.0 
26.0 
36.0 

Lace 
an5 


RVtt 


h     m 
17    56 


8 

34.985 
35.156 
35.861 
35.593 
35.847 

36.117 
36.398 
36.685 
36.974 
37.261 

37.541 
37.812 
38.068 
38.307 
38.523 

38.713 
38.872 
38.996 
39.084 
39.133 

39.141 
39.109 
39.038 
38.932 
38.798 

38.638 
38.464 
38.283 
38.104 
37.939 


171 
»6 

383 
354 

370 

381 
387 
380 
387 
380 

371 
350 
330 
316 
100 

150 

124 

88 

40 

8 


33 

71 

100 

134 

160 

174 
181 
170 
165 
144 


37.795  ,,3 

37.682 

37.606 

37.573  — 

37.586   ^^ 
58 


37.644 
37.747 
37.891 


103 
144 


DecUna- 
tkm. 


Rigbt 
AsosDskm. 


+  2  55 


tt 


65.64 
64.06 
62.52 
61.10 
59.87 

58.86 
58.14 
57.74 


158 

154 
143 
13S 

101 


73 
40 

57.66  — 
57.94  " 

60 

58.54 
59.41 
60.55 
61.88 
63.36 

64.94 
66.55 
68.16 
69.72 
71.19 

72.53 
73.73 
74.77 
75.63 
76.30 

76.78 
77.06 


87 
114 
133 
148 
158 

161 
161 
156 
147 
134 

120 

104 

86 

67 

48 

28 


77.16  — 
77.05   " 


76.72 

76.20 
75.46 
74.53 
73.40 
72.10 

70.66 
69.12 
67.53 


33 
53 

74 

03 

113 

130 

144 

154 

150 


35.312 
1.001 


64.02 
+0.051 


h    m 
18    0 


8 

18.989 
19.249 
19.562 
19.919 
20.311 

20.728 
21.163 
21.610 
22.059 
22.504 

22.942 
23.365 
23.766 
24.141 
24.481 

24.781 
25.033 
25.233 
25.374 
25.455 

25.473 
25.427 
25.322 
25.161 
24.952 

24.706 
24.435 
24.153 
23.874 
23.614 


360 
813 
857 
803 
417 

435 
447 
440 
445 
438 

433 
401 
375 
340 
300 


353 

200 

141 

81 

18 

46 
105 
161 
200 
246 

271 
282 
270 
260 
227 


23.387  ^^ 
23.207  ^^ 
23.085 
23.029  — 

23.042  " 

86 


23.128 
23.283 
23.502 


155 
210 


I>eGUiift- 
tion. 


Right 
Asottision. 


-50    5 


ft 


49.88 
48.33 
46.93 
45.72 
44.70 


155 
140 
121 
103 
81 


43.89 

43.30 

42.92   ,, 

42.76  — 

42.80     * 
35 


43.05 
43.49 
44.13 
44.95 
45.94 

47.10 
48.38 
49.77 
51.23 
52.71 

54.17 
55.57 
56.84 
57.92 
58.78 


44 

64 

82 

00 

116 

128 
130 
146 
148 
146 

140 

127 

108 

86 

50 


5».37  ^ 

59.67  — 

59.65     ^ 

59.29  ^ 

58.60  ®® 
08 

57.G2 

125 

146 

163 

171 

173 


56.37 
54.91 
53.28 
51.57 

49.84 
48.13 
46.52 


171 
161 


19.506 
1.559 


54.85 
-1.196 


h    m 
18    0 


8 

35.930 
36.137 
36.382 
36.658 
36.960 

37.279 
37.610 
37.948 
38.289 
38.628 

38.961 
39.284 
39.592 
39.881 
40.145 

40.380 
40.581 
40.742 
40.860 
40.932 

40.957 
40.935 
40.866 
40.755 
40.608 

40.432 
40.238 
40.034 
39.833 
39.646 


307 
345 
376 
302 
310 


831 
338 
341 
330 
333 

323 
308 
280 
264 
235 

301 

161 

118 

72 

25 


22 

60 

111 

147 

176 


104 
204 
201 
187 
161 


39.485 

39.361 
39.280 
39.249  — 
39.271  ^ 

76 

39.347 
39.474  ^^ 
39.650  ^^® 


Dedlna- 
tion. 


Right 
Aaoanskm. 


-30  25 


>f 


31.07 
30.67 
30.34 
30.10 
29.91 

29.77 
29.65 
29.56 
29.47 
29.40 

29.34 
29.29 
29.28 
29.31 
29.40 

29.55 
29.79 
30.08 
30.43 
30.84 

31.27 
31.71 
32.14 
32.52 
32.82 

33.01 
33.10 
33.05 
32.86 
32.55 

32.13 
31.61 
31.03 
30.42 
29.81 

29.24 
28.72 
28.28 


40 
33 
34 
10 
14 

12 
0 
0 

7 
6 

5 
1 

3 

0 

15 

24 
20 
35 
41 
43 

44 

43 

38 
30 
19 

9 

5 
10 
31 
42 

52 
58 
61 
61 
57 

52 
44 


36.186 
1.160 


34.86 
-0.587 


h    m 
18    1 


s 

21.296 
21.464 
21.665 
21.894 
22.146 

22.414 
22.694 
22.980 
23.269 
23.557 

23.839 
24.111 
24.370 
24.612 
24.832 

25.027 
25.190 
25.320 
25.414 
25.467 

25.479 
25.452 
25.386 
25.284 
25.153 

24.996 
24.824 
24.643 
24.464 
24.298 

24.152 
24.037 
23.959 
23.923  — 
23.931     ^ 

55 

23.986 


168 
301 
330 

353 

268 

280 
286 
280 
288 
282 


272 
250 
242 
230 
105 


163 

130 

04 

53 

12 

27 

66 

102 

131 

157 

172 
181 
170 
166 
146 

115 

78 


24.086 
24.227 


100 
141 


Declina- 
tion. 


+  2  30 


ft 


63.67 
62.10 
60.57 
59.14 
57.90 

56.88 
56.15 
55.72 


157 
153 
143 
124 
102 


73 
43 
0 


55.63  — 
55.87  ^ 

55 


56.42 
57.27 
58.37 
59.66 
61.10 


62.64 
64.22 
65.79 
67.31 
68.75 

70.06 
71.22 
72.22 
73.05 
73.69 

74.15 
74.40 


74.47  — 
74.34   ^^ 


85 
110 
120 
144 
154 

158 
157 
152 
144 
131 

116 

100 

83 

64 

46 

25 


74.00 

73.47 
72.73 
71.80 
70.68 
69.39 

67.96 
66.43 
64.85  ^^ 


34 
53 

74 

93 

112 

129 

143 

153 


/-hO.06 
0.0 


0.00 
1.0 


1+0.09 
I  0.0 


0.00 
-1.0 


+0.08 
0.0 


21.623 

^  1.001 


61.86 


^.^ 
-V.^ 
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APPARENT  PLACES  OF  STABS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Ttmo. 


Jan.  1.0 
11.0 
20.9 
30.9 

Feb.    9.9 


Mar. 


19.8 
1.8 
11.8 
21.8 
31.7 

Apr.  10.7 
20.7 
30.7 

May  10.6 
20.6 

30.6 

June    9.5 

19.5 

20.5 

Julv    9.5 


Autr. 


19.4 
29.4 
8.4 
18.4 
28.3 


Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.2 

Nov.    6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


Mean  Place 
Sec  6,  Tan  d 


78  Ophluchl. 
Mag.  3.7 


Right 
AsoeDsion. 


h 
18 

8 

30.132 
30.292 
30.486 
30.710 
30.957 

31.223 
31.501 
31.786 
32.074 
32.362 

32.644 
32.917 
33.175 
33.416 
33.634 

33.827 
33.987 
34.113 
34.202 
34.251 

34.259 
34.225 
34.153 
34.046 
33.908 

33.745 
33.566 
33.379 
33.194 
33.020 

32.868 
32.744 
32.658 
32.612 
32.612 

32.657 
32.748 
32.881 


m 
3 


160 
IM 
234 
347 
286 

378 
285 

288 
288 
282 

273 
258 
241 
218 
193 


160 
126 

K9 

49 

8 

31 

72 

107 

138 

163 

179 
187 
185 
174 
152 

124 

86 

46 

0 

45 

91 
133 


Dedlxifr- 
tion. 


+  9  32 


n 


66.72 
64.81 
62.96 
61.27 
59.78 

58.58 

57.72 

57.24   ^^ 

57.14  — 

57.45   " 
60 

58.14 


191 
185 
169 
140 
120 


86 
48 


59.18 
60.51 
62.10 
63.86 


104 
133 
150 
176 
191 


65.77 
67.73  ^^ 
69.70  ^^^ 
71.63  ^^^ 

73.45  ''' 

168 


75.13 
76.66 
77.99 
79.09 
79.96 


153 
133 

no 

87 
63 

38 


80.59 
80.97 
81.08  — 
80.94  ^* 
80.54   '' 

68 


79.86 
78.94 
77.76 
76.36 
74.74 

72.97 
71.09 
69.16 


02 
118 
140 
162 
177 


188 
103 


30.534 
1.014 


65.20 
+0.168 


+0.06 
0.0 


0.00 
-1.0 


oHercnlis. 
Mag.  3.8 


Right 
Asoenskm. 


h    m 
18    4 


8 

22.196 
22.345 
22.534 
22.760 
23.015 

23.292 
23.586 
23.892 
24.201 
24.509 

24.810 
25.100 
25.373 
25.622 
25.844 

26.035 

26.188 

26.302 

20.374   27 

26.401  — 
17 

20.384 

26.322 

20.219 


149 
189 
226 
255 
277 

306 
309 
308 
301 

290 
273 
249 
222 
191 

153 
114 


72 


62 
103 


20.079  ^^° 
174 

190 


25.905 

25.700 
25.489 
25.265 
25.041 
24.830 


217 
224 
224 
211 
190 

24.480  ^^^ 

24.359 

24.282   ; 

24.253  — 
21 

24.274 

71 

119 


24.345 
24.464 


Dedina- 
tion. 


+28  44 


#f 


62.51 
59.73 
57.08 
54.64 
52.52 


278 
265 
244 
212 
171 


50.81  j^ 

49.56  ^ 
72 

48.84   ^3 

48.66  — 

49.03  ^ 
89 


49.92 
51.30 
53.11 
55.28 
57.72 

60.37 
63.13 
65.92 
68.08 
71.31 

73.79 
76.04 
78.00 
79.66 
80.97 


138 
181 
217 
244 
265 


276 
279 
276 
263 
248 


225 
196 
166 
131 
95 


82.48   ^, 

82.64  — 

82.38  ^ 

81.72   ^ 
106 

80.66 

146 
181 
215 
242 
264 


79.20 
77.39 
75.24 
72.82 

70.18 
67.41 
64.60 


277 
281 


22.938 
1.141 


61.71 
+0.549 


/iSagittiilL 
Mag.  4.0 


Right 

AiOMWlOO. 


h    m 
18    8 


8 

54.878 
55.061 
55.280 
55.530 
55.803 

56.093 
56.397 
56.708 
57.022 
57.337 

57.647 
57.948 
58.238 
58.512 
58.763 

58.987 
59.181 
59.339 
59.457 
59.533 

59.564 
59.551 
59.494 
59.399 
59.268 

59.109 
58.931 
58.744 
58.557 
58.383 

58.231 
58.111 
58.031 


183 
S19 
2fi0 
S73 


804 
Sll 
814 
816 
810 


801 


274 
251 


194 

158 

118 

76 

31 

13 

57 

95 

131 

150 

178 
187 
187 
174 
152 

120 
80 


85 
57.996  — 

58.009   ^^ 

63 

58.072 
58.182  "° 
58.337  ^" 


tion. 


-21    4 


»f 


49.12 
49.24 
49.40 
49.57 
49.74 

49.86 
49.93 
49.92 
49.81 
49.61 

49.34 
48.99 
48.60 
48.18 
47.77 

47.37 
47.02 
46.73 
46.52 
46.36 

46.26 
46.23 
46.23 
46.26 
46.30 

46.33 
46.33 
46.30 
46.23 
46.12 

45.98 
45.84 
45.70 
45.58 
45.51 

45.50 
45.54 
45.65 


12 
16 
17 
17 
12 

t 

I 

11 
20 
37 

85 

80 
42 
41 
40 

86 

28 
21 
16 
10 

3 
0 
3 
4 
8 

0 
3 

1 
1 

1 
1 
12 


i|8affitlull. 
Mag.  3.2 


Right 


h     m 
18    12 

• 
8.494 
8.700 

9.231 
9.644 


ns 


I 


+0.05 
0.0 


0.00 
-1.0 


55.117 
1.072 


52.30 
-0.385 


+0.07 
0.0 


0.00 
-1.0 


9.877 
19.227 
10.686 
10.949 
11.312 

11.672 
12.021 
12.357 
12.674 
12.966 

13.226 
13.450 
13.634 
13.771 
13.861 

13.898 
13.883 
13.818 
13.706 
13.553 

13.368 
13.159 
12.939 
12.718 
12.512 


M» 


817 
201 


184 

137 

90 

Z7 

15 

65 

112 

153 

185 

200 

220 
221 
206 
183 

12.329  ^^ 

^'^^  101 
12.083 

12.036  — 

12.043    ^ 
65 

12.108 

12.229^ 

12.402*^ 


tiOD. 


-36  47 


tt 


I 


9.42 
8.57 
7.81 
7.15 
6.58 

6.10 
5.71 
5.40 
6.17 
5.01 

4.93 
4.98 
5.02 
523 
5.53 

5.93 
6.44 

7.05 
7.75 
8.49 

9.27 
10.05 
10.79 
11.45 
12.02 

12.43 
12.67 
12.72  - 
12.56  " 
12.21 

11.68 
10.97 
10.14 

9.23 

8.26 

7.29 
6.34 
5.46 


ss 

n 

m 

87 


n 
s 
II 

0 

a 
» 

m 

a 
a 

79 
74 


7* 


T4 
€< 

Oi 

41 
24 


35 
li 

Tl 
nJ 
91 
97 

67 

9o 


8.815 
1.249 


13.33 

-0.748 


+0.08 
0.0 


0.00 
-LO 


APPARENT  PLACES  OT'  STARS,  1919. 

FOB  THE  UFFSR  TKANBIT  AT  WA8HINQT0N. 


4&4 


APPARENT  PLACES  OE  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
Mean  Time. 


Jan.  1.0 
11.0 
20.9 
30.9 

Feb.    9.9 


Mar. 


19.9 
1.8 
11.8 
21.8 
31.7 


Apr. 


10.7 
20.7 
30.7 
May  10.6 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 
17.3 
27.3 

Oct.     7.2 

17.2 

07  o 

Nov.  6.1 
16.1 
26.1 

Dec.    6.1 

16.0 
26.0 
36.0 

Moan  Place 
Sec  5,  Tan  d 


cSacittarU. 
Mag.  2.0 


Right 
Afloenskm. 


h     m 
18    18 


8 

47.407 

47.601 

47.835  ^ 
271 


IM 


D^5,  Du,5 


48.106 
48.405 

48.725 
49.061 
49.407 
49.761 
50.115 

50.466 
50.809 
51.141 
51.454 
51.744 

52.005 
52.231 
52.417 
52.559 
52.653 

52.696 
52.689 
52.632 
52.529 
52.387 

52.210 
52.010 
51.797 
51.584 
51.382 

51.203 
51.058 
50.956   g^ 
50.904  — 
50.907     ^ 

56 


50.963 
51.074 
51.235 


290 
820 


330 
346 
35i 
354 
351 


343 
332 
313 
2D0 
261 


226 

186 

142 

04 

43 

7 

57 

103 

142 

177 

200 
213 
213 
202 
179 

145 
102 


111 
161 


DedtDft- 
txnL 


-34  25 


n 


22.88 
22.14 
21.48 
20.88 
20.36 

19.91 
19.52 
19.18 
18.88 
18.65 

18.47 
18.35 
18.31 
18.35 
18.49 

18.74 
19.09 
19.53 
20.07 
20.67 

21.32 
21.99 
22.64 
23.25 
23.76 

24.16 
24.40 
24.49 
24.40 
24.13 

23.69 
23.11 
22.41 
21.63 
20.81 

19.97 
19.16 
18.39 


74 
66 
60 
52 
45 

89 
84 
80 
28 

18 

12 

4 

4 

14 
25 

35 
44 

54 
60 
65 

67 
65 
61 
51 
40 

24 

9 

9 
27 
44 

58 
70 
78 
82 
84 

81 

77 


47.718 
1.212 


26.53 
-0.685 


+0.08 
0.0 


0.00 
-1.0 


109  Heroiilli. 
Mag.  3.9 


Riglit 
AsosDsloii. 


h     m 
18    20 

8 

14.160 

14.295  *" 

14.471  ™ 

14.680  ^ 

14.917  ^^ 
260 

15.177 

15.455  ^ 
2m 


15.744 
16.040 
16.338 

16.633 
16.920 
17.194 


296 
298 

295 

287 
274 
255 


17.449 

17.682  ^ 
203 

17.885 
18.056 
18.191 
18.286 
18.339 


171 

135 

95 

53 

8 


18.347 
18.313 
18.237 
18.123 
17.976 

17.800 
17.606 
17.401 
17.190 
16.999 

16.820 
16.669 
16.553 
16.478 


34 

76 

114 

147 

176 

194 
205 
205 
197 
179 

151 

116 

75 


31 

16.447  — 
16 


16.463 
16.526 
16.634 


63 
108 


DedlM- 
tion. 


+21  43 


It 


56.59 
54.12 
51.73 
49.53 
47.68 


347 


220 
195 
150 


^^•^  118 
44.81   ^^ 

44.10   „ 

43.87  — 

44.15   * 
76 

44.91 


46.11 
47.72 
49.65 
51.85 

54.24 
56.75 
59.29 
61.81 
64.24 

66.52 
68.59 
70.44 
72.00 
73.26 


120 
161 
193 
230 
239 


251 
254 
252 
243 
228 


207 
185 
156 
126 
95 


74.21   ^ 
60 

74.81   ,, 

25 
75.06  — 

74.95    " 


47 

83 


74.48 

73.65 
72.46 
70.95  ^^* 
69.14 


119 


181 


67.05  ^ 

228 


64.77 
62.34 
59.84 


243 
250 


14.753 
1.076 


54.57 
+0.399 


+0.05 
0.0 


0.00 
-1.0 


aTdetoofli. 

Mag.  3.8 


Rigbt 


h     m 
18    20 


8 

57.592 
57.809 
58.077 
58.387 
58.732 

59.104 
59.497 
59.903 
60.316 
60.731 

61.144 
61.546 
61.934 
62.301 
62.639 

62.942 
63.204 
63.418 
63.580 
63.685 

63.731 
63.717 
63.644 
63.518 
63.344 

63.130 
62.889 
62.631 
62.373 
62.126 

61.907 
61.726 
61.595 
61.522 


317 


810 
845 

873 

808 
406 
418 
415 
413 

403 
888 
867 
888 
808 

363 
214 
162 
105 
46 


14 

73 

136 

174 

214 

241 
258 
258 
247 
219 

181 

131 

73 


11 

61.511  — 
56 

61.567 
61.685  "* 


61.863 


178 


DediBft- 
tkm. 


-46    0 


ti 


48.15 
46.71 
45.38 
44.18 
43.11 

42.21 
41.47 
40.88 
40.47 
40.24 

40.16 
40.26 
40.55 
41.00 
41.64 

42.43 
43.38 
44.45 
45.64 
46.89 

48.17 
49.42 
50.60 
51.67 
52.57 

53.25 
53.70 


144 
188 
130 
107 
90 


74 
80 
41 


10 
30 

45 
•4 

70 

05 
107 
110 
135 
128 

125 

118 

107 

00 

68 

45 


53.86  — 
53.72   ** 


53.30 

52.59 
51.64 
50.46 
49.12 
47.67 

46.16 
44.64 
43.17 


42 
71 

05 
118 
134 
145 
151 

152 
147 


Mag.  3.7 


58.065 
1.440 


52.17 
-1.036 


+0.09 
0.0 


+0.01 
-1.0 


Btttat 


h     m 
18    22 


8 

26.30 
26.41 
26.65 
27.02 
27.52 

28.11 
28.79 
29.52 
30.29 
31.06 

31.82 
32.53 
33.19 
33.76 
34.23 

34.60 
34.85 
34.98 
34.97 
34.84 

34.60 
34.23 
33.75 
33.18 
32.53 

31.82 
31.05 
30.26 
29.46 
28.68 

27.93 
27.24 
26.63 
26.12 
25.74 

25.47 
25.34 
25.36 


11 
34 

87 
50 
60 

08 
78 
77 
77 
76 

n 

60 

57 
47 
37 

25 
13 

1 

13 
24 

37 
48 
57 
65 

71 

77 
70 
80 
78 
75 

69 
61 
51 
3S 
27 

13 
2 


Dediu 
tkm. 


+72 


If 


54.88 
51.38 
47.97 
44.81 
41.99 

39.66 
37.87 
36.70 
36.20 
36.36 

37.17 
W.61 
40.60 
43.08 
45.94 

49.11 


I 


52.48  ^ 
55.96* 
59.45 
62.86 

66.11 
69.11 
71.82 
74.17 


1 


76.10 

77.58 
78.58 
79.05 
78.99 
78.41 

77.29 
75.66 
73.54 
70.98 
68.03 


64.79 
61.35  ^ 
57.81^ 


1 


1 


31.194 
3.363 


52.60 
+3.211 


-0.02 
0.0 


-0.02 
-1.0 


APPARENT  PLACES  OE  STAES,  1919, 


465 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
MsanTlme. 


Jan.  1.0 
11.0 
20,9 
80.9 

Feb.    9.9 


Mar. 


19.9 
1.8 
11.8 
21.8 
31.7 


Apr. 


10.7 
20.7 
30.7 
Kay  10.6 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
86.0 


XSagittexlL 
Mag.  2.9 


Right 


h     m 
18    22 


If  ean  Place 
Bee  d^  Tan  5 


a 
58.056 
58.230 
58.443 
58.688 
58.959 

59.250 
59.557 
59.873 
60.195 
60.520 

60.843 
61.159 
61.464 
61.754 
62.024 

62.268 
62.480 
62.657 
62.798 
62.887 

62.934 
62.933 
62.887 
62.798 

62.671 

• 

62.512 
62.332 
62.140 
61.945 
61.761 

61.597 
61.464 
61.369 
61.320 
61.320 

61.370 
61.469 
61.614 


174 
218 
945 
271 
291 

ao7 

81fl 


Slfl 
806 


270 
244 

212 

in 

136 
04 
47 

1 
40 


127 
160 

180 
192 
106 
184 
164 


188 

06 

40 

0 

60 

00 
146 


tkm. 


-25  27 


ft 


60.76 
60.56 
60.40 
60.26 
60.13 

60.00 
59.84 
59.64 
59.39 
59.11 

58.79 
58.45 
58.10 
57.77 
57.47 

57.24 
57.07 
56.98 
56.97 
57.06 

57.20 
57.40 
57.65 
57.89 
58.12 

58.31 
58.45 
58.51 
58.49 
58.38 

58.19 
57.93 
57.63 
57.31 
56.98 

56.68 
56.42 
56.21 


20 
16 
14 
18 
18 

16 
20 
26 
28 
82 

84 

86 
88 
80 
28 

17 
0 
1 

0 
14 

20 
25 
24 
28 
10 

14 
j6 
2 
11 
19 

26 
80 
32 
33 
30 

26 
21 


CSerpentUu 
Mag.  5.4 


Right 


h     m 
18    25 


148 
183 
211 
237 
266 

271 
281 
287 
290 


58.317 
1.108 


64.03 
-0.476 


+0.07 
0.0 


0.00 
-1.0 


27.732 
27.880 
28.063 
28.274 
28.511 

28.766 
29.037 
29.318 
29.605 
29.895 

30.183 
30.466 
30.739 
30.998 
31.237 

31.454 
31.641 
31.797 
31.914 
31.993 

32.029 
32.024 
31.977 
31.893 
31.775 

31.628 
31.462 
81.285 
31.106 
30.936 

30.783 

30.657 

30.564 

30.512 

30.503  — 
35 

30.538 


283 
273 
260 
230 
217 


187 
166 
117 
70 
J6 

6 

47 

84 

118 

147 

166 
177 
170 
170 
163 

126 
03 
52 


Declina- 
tion. 


30.617 
30.738 


79 
121 


-22 


16.74 
17.95 
19.15 
20.25 
21.21 

22.00 

22.53 

28 

22.81  — 
22.79     ^ 

20 

58 


121 

120 

110 

06 

70 

68 


22.50 

21.92 
21.10 
20.05 
18.84 
17.51 

16.09 
14.65 
13.22 
11.84 
10.56 

9.39 
8.36 
7.46 
6.73 
6.15 

5.73 
5.45 


82 
106 
121 
188 
142 

144 
143 
138 
128 
117 

103 
90 
73 
68 
42 

28 


lAquilM. 

Mag.  4.1 


Right 
AioMmton. 


5.34-^ 
5.38     * 


5.57 

5.93 
6.44 
7.11 
7.92 
8.89 

9.98 
11.13 
12.36 


10 
86 

51 
67 
81 
97 
109 

115 
123 


h     m 
18    30 


28.038 
1.001 


19.41 
-0.035 


8 

47.674 
47.822 
48.004 
48.218 
48.456 

48.714 
48.987 
49.271 
49.562 
49.856 

50.150 
50.439 
50.719 
50.986 
51.234 

51.460 
51.657 
51.821 
51.948 
52.036 

52.082 


148 
182 
214 


268 


278 
284 
291 
204 
204 

280 
280 
267 
248 


187 

164 

127 

88 

46 

2 


52.084  — 
52.045  ^ 
51.966  ^ 
51.851  "^ 

142 

51.709 
51.544 
51.368 
51.188 
51.016 

50.863 
50.736 
50.641 
50.587 


165 
176 
180 
172 
153 

127 
95 
54 


10 

60.577  — 
35 

50.612 

50.691 

50.813 


79 
122 


Declina- 
tion. 


-  8  17 


tt 


63.44 
64.27 
65.09 
65.86 
66.51 

67.04 
67.38   ^ 
67.51  — 
67.43     * 

32 
63 


88 
82 
77 
66 

68 

34 


67.11 

66.58 
65.86 
64.98 
63.98 
62.89 

61.76 
60.63 
59.54 
58.51 
57.56 

56.72 
56.02 
55.42 
54.94 
54.58 

54.33 
54.19 
54.14  — 
54.18     * 


72 

88 

100 

100 

118 

113 

109 

103 

06 

84 

70 
60 
48 
36 
25 

14 


f  Pavonis. 
Mag.  4.1 


Right 
Ascension. 


T 


54.31 

54.54 
54.86 
55.28 
55.80 
56.42 

57.15 
57.93 

58.77 


13 
23 

32 
42 
52 
62 
73 

78 
84 


+0.06 
0.0 


0.00 
-1.0 


47.949 
1.011 


66.32 
-0.146 


h     m 
18    33 


+0.06 
+0.1 


0.00 
-1.0 


8 

32.46 
32.80 
33.26 
33.83 
34.48 

35.21 
36.00 
36.82 
37.66 
38.52 

39.37 
40.21 
41.01 
41.76 
42.45 

43.05 
43.57 
43.98 
44.28 
44.46 

44.51 
44.43 
44.23 
43.92 
43.50 

43.00 
42.43 
41.82 
41.21 
40.61 

40.06 
39.58 
39.19 
38.91 
38.76 

38.76 
38.88 
39.14 


34 
46 
57 
65 
73 

79 
82 
84 
86 

85 

• 

84 
80 
75 
60 
60 

52 

41 

30 

18 

5 

8 
20 
31 
42 
50 

67 
61 
61 
60 
55 

48 
39 
28 
15 
0 

12 
26 


Dedlna- 

tiOD. 


-71  29 


ft 


54.50 
51.72 
49.09 
46.66 
44.50 

42.64 
41.12 
39.97 
39.20 
38.81 

38.80 
39.18 
39.94 
41.06 
42.50 

44.24 
46.25 
48.45 
50.81 
53.25 

55.70 
58.08 
60.32 
62.32 
64.02 


278 
263 
243 
216 
186 


162 

116 

77 

30 

1 

38 

76 

112 

144 

174 

201 
220 
236 
244 
246 

238 
224 
200 
170 
133 


65.35   ^ 

66.25   ^ 

66.67  — 

66.59     * 

65.99   ^ 
100 

64.90 

156 
198 
230 
258 
275 

282 
282 


63.34 
61.36 
59.06 
56.48 

63.73 
60.91 
48.09 


34.472 
3.151 


58.69 
-2.988 


+0.14 


59340^1919 30 
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APPARENT  PLACES  OE  STARS,  1919, 


467 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlnKtoii 
Mean  Tune. 


6  Aqnils. 
Mag.  4.5 


Right 
AaoKiskm. 


Jan.  1.0 
11.0 
21.0 
S0.9 

Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


h     m 
18    42 


8 

52.304 
52.437 
52.606 
52.806 
53.031 

53.277 
53.541 
53.817 
54.102 
54.393 

54.684 
54.973 
55.255 
55.525 
55.777 

56.009 
56.212 
56.384 
56.520 
56.616 


133 
100 
200 
235 
246 

204 
270 
285 
201 
201 

^ 
282 
270 
252 
232 


203 

172 

136 

06 

54 


56.670 

56.681  — 

56.649  ^ 

56.578  '* 

56.470  ** 
137 


56.333 
56.172 
55.998 
55.820 
55.646 

v55.489 
55.355 
55.254 
55.190 


161 
174 
178 
174 
157 

134 

101 

64 


22 

56.168  — 
22 


55.190 
55.255 
55.361 


66 

106 


Dedlna- 
tion. 


-  4  49 


// 


65.10 
66.10 
67.07 
67.97 
68.76 

69.37 
69.78 


100 
07 
00 
70 
61 

41 


X  Pavonls. 
Mag.  4.4 


Right 
AsosDsion. 


16 
69.94  — 

69.85    ® 

69.51  ** 
60 


68.91 
68.09 
67.08 
65.90 
64.63 


82 

101 
118 
127 
134 

136 
133 
127 
117 
107 

03 
80 
64 
50 
36 

22 


63.29 

61.93 
60.60 
59.33 
58.16 

57.09 
56.16 
55.36 
54.72 
54.22 

53.86 
53.64 
53.55  — 
53.58    ^ 
53.74 

54.03 
54.44 
54.97. 
55.64 
56.41 

57.28 
58.23 
59.23 


16 
20 

41 
5S 
67 

77 
87 

05 
100 


h  m 
18  44 


8 

41.79 
42.03 
42.35 
42.74 
43.18 

43.68 
44.22 
44.78 
45.38 
45.98 

46.58 
47.15 
47.73 
48.27 
48.77 

49.23 
49.63 
49.96 
50.21 
50.38 

50.45 
50.44 
50.35 
50.17 
49.92 

49.60 
49.23 
48.84 
48.43 
48.03 

47.66 
47.35 
47.09 
46.90 
46.81 

46.80 
46.88 
47.07 


24 
32 
30 
44 

50 

54 

56 
60 
60 
60 

57 
58 
54 
50 
46 

40 
33 
25 
17 

7 

1 

0 

18 

25 

32 

37 
30 
41 
40 
37 

81 

26 

10 

0 

1 

8 
10 


Dedioa- 
tion. 


-62  16 


tt 


/3Lyne. 
Var.  3.4-4.1 


Right 
Asoansion. 


242 
233 
216 
108 
173 


51.96 
49.54 
47.21 
45.05 
43.07 

41.34 
39.87 
38.69 
37.80 
37.24 

36.99 
37.06 
37.45 
38.17 
39.17 

40.46 
42.00 
43.75 
45.65 
47.67 

49.74 
51.79 
53.76 
55.55 
57.12 

58.38 
59.29 
59.80 


59.88  — 
59.51  *^ 

81 

58.70 


147 

118 

80 

56 

25 

7 

30 

72 

100 

120 

154 
175 
100 
202 
207 

206 

107 
170 
157 
126 

01 

51 

8 


57.48 
55.88 
53.98 
51.82 

49.50 
47.09 
44.66 


122 

160 
100 
216 
232 

241 
243 


h  m 
18  47 


3 

4.500 
4.600 
4.744 
4.929 
5.151 

5.404 
5.681 
5.980 
6.291 
6.610 

6.930 
7.246 
7.549 
7.836 
8.098 

8.331 
8.529 
8.686 
8.800 
8.866 

8.885 
8.855 
8.778 
8.658 
8.498 

8.306 
8.089 
7.857 
7.618 
7.384 

7.165 
6.968 
6.805 
6.681 
6.601 

6.570 
6.588 
6.655 


Dedinft- 
tion. 


100 
144 
185 
222 
253 

277 
200 
311 
310 
820 

316 
303 
287 
262 
233 


108 

157 

114 

66 

10 

30 

77 

120 

160 

102 

217 
232 
230 
234 
210 

107 
163 
124 
80 
_8l 

18 
67 


+33  15 


>« 


68.18 
65.31 
62.49 
59.86 
57.48 


287 
282 
263 
238 
200 


^•^»  155 

53.93,^ 
52.89 
52.41  — 
52.50    ® 

65 

53.15 

118 
167 
200 
243 
271 

280 
300 
301 
205 
284 


MDraoonis. 
Mag.  5.4 


Right 
Ascension. 


54.33 
56.00 
58.09 
60.52 

63.23 
66.12 
69.12 
72.13 
75.08 

77.92 
80.55 
82.94 
85.03 
86.79 


263 
230 
200 
176 
140 


00 

58 


88.19 
89.18 
89.76 
89.90  — 
89.61  * 

78 


88.88 
87.72 
86.14 
84.18 
81.89 

79.32 
76.56 
73.69 


116 
158 
106 


257 


276 
287 


h  m 
18  48 


8 

53.91 
53.91 
54.07 
54.41 
54.88 

55.49 
56.21 
57.03 
57.89 
58.78 

59.67 
60.53 
61.33 
62.04 
62.66 

63.16 
63.5^ 
63.74 
63.82 
63.74 

63.51 
63.15 
62.66 
62.05 
61.32 

60.51 
59.63 
58.71 
57.77 
56.83 

55.91 
55.04 
54.26 
53.58 
53.01 

52.59 
52.32 
52.22 


0 
16 
34 
47 
61 

72 
82 
86 
80 
80 

86 
80 
71 
62 
50 

36 
22 

8 

8 
23 

36 
40 
61 
73 
81 

88 
02 
04 
04 
02 

87 
78 
68 
57 
42 

27 
10 


Declina- 
tion. 


+75  20 


tt 


25.04 
21.59 
18.17 
14.92 
11.96 

9.40 
7.34 
5.85 
5.00  ^^ 
4.81  — 

48 

5.29 


345 
342 
325 
206 
256 


206 

140 
85 


6.39 

8.08 
10.30 
12.95 

15.97 
19.25 
22.69 
26.22 
29.71 

33.11 
36.34 
39.30 
41.95 
44.23 

46.11 
47.52 

^•^   40 
48.82  — 

48.69  ** 
68 

48.01 


110 
100 
222 
265 
302 

328 
344 
353 
340 
340 

323 
206 
265 
228 
188 


141 
00 


46.80 
45.08 
42.87 
40.23 

37.22 
33.96 
30.53 


121 
172 
221 
264 
301 

326 
343 


Mean  Place 
Sec  3,  Tan  a 


52.597 
1.004 


68.17 
-0.085 


42.917 
2.150 


55.33 
-1.903 


5.348 
1.196 


64.27 
+0.656 


59.741 
3.952 


19.72 
+3.823 


IVa,D«a 

IVi,D»a 


+0.06 
+0.1 


0.00 
-1.0 


+0.11 
+0.1 


+0.02 
-1.0 


+0iH 
+0.1 


-0.01 
-1,0 


-0.04 


-0.05 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wuhincton 
Mean  Tune. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 


Mar. 


19.9 
1.8 
11.8 
21.8 
31.8 


Apr. 


10.7 
20.7 
30.7 
May  10.7 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July     9.5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


7Lyi». 
Mag.  3.3 


Right 
AflOflDflion. 


h     m 
18    55 


s 
53.968 
54.058 
54.193 
54.368 
54.581 

54.824 
55.094 
55.387 
55.694 
56.010 

56.329 
56.645 
56.951 
57.242 
57.511 

57.751 
57.957 
58.123 
58.247 
58.324 

58.353 
58.334 
58.268 
58.157 
58.006 

57.822 
57.611 
57.384 
57.149 
56.917 

56.698 
56.501 
56.335 
56.207 
56.121 

56.083 
56.093 
56.151 


00 
136 
175 
218 
348 

S70 
388 
807 
316 
819 

816 
806 
201 


340 

306 

166 

134 

77 

30 

10 

66 

111 

161 

184 

311 
827 
335 
332 
210 

107 

166 

128 

86 

38 

10 

68 


Dedina- 
tton. 


+32  34 


tt 


43.93 
41.11 
38.33 
35.71 
33.33 


282 
278 
262 
238 
201 


28.66 
28.13  — 
28.17    * 

50 


112 
161 
203 


28.76 
29.88 
31.49 
33.52 
35.91 

38.59 
41.45 
44.42 
47.42 
50.38 

53.22 
55.88 
58.31 
60.44 
62.26 

63.71 
64.78 
65.42 

23 

65.65  — 
65.44  ^ 

64 

64.80 


268 


286 
297 
300 
206 
284 


266 
343 
213 
182 
145 


107 
64 


63.72 
62.25 
60.37 
58.16 

55.67 
52.97 
50.15 


106 
147 
188 
221 
240 


270 
282 


cAquilfle. 
Mag.  4.2 


Right 
AsosDSion. 


h  m 
18  55 


8 

56.279 
56.385 
56.527 
56.703 
56.910 

57.141 
57.393 
57.661 
57.941 
58.229 

58.521 
58.810 
59.094 
59.366 
59.620 

59.852 
60.056 
60.226 
60.360 
60.453 

60.503 


106 
142 
176 
207 
231 


252 
268 
280 
288 
202 


280 
284 
272 
254 
233 


304 

170 

134 

03 

50 

60.509  — 
60.473  ^ 


60.395 
60.280 

60.135 
59.964 
59.779 
59.587 
59.397 

59.220 
59.066 
58.940 
58.849 
58.798 

58.791 
58.826 
58.903 


78 
115 
145 

171 
185 
103 
100 
177 

154 

126 

01 

51 

7 

35 
77 


Dedlna- 
tion. 


+14  57 


It 


30.16 
28.10 
26.09 
24.19 
22.50 


306 
301 
100 
160 
141 


21<>^  107 
20.02  ^^ 

19.35  ^ 

19.11- 

19.30   *• 

63 

19.93 

103 
138 
173 
106 
316 


20.96 
22.35 
24.07 
26.03 

28.19 
30.46 
32.78 
35.10 
37.34 

39.45 
41.41 
43.17 
44.68 
45.94 

46.93 
47.62 
48.03 


48.12  — 

47.91   ^ 
51 

47.40 

46.57 

45.46 

44.08 

42.45 


327 
333 
333 
334 
311 


106 
176 
151 
136 
00 


60 
41 


40.63 

38.66 
36.60 


83 

111 

138 
163 
183 

107 
206 


i  Saglttarll. 
Mag.  2.7 


Right 
Afloensioii. 


h     m 
18    57 


143 
184 
330 
351 
376 

307 
313 
836 


s 
27.214 

27.356 
27.540 
27.760 
28.011 

28.287 
28.584 
28.897 
29.223 
29.556 

29.893 
30.229 
30.560 
30.881 
31.184 

31.465 
31.716 
31.932 
32.108 
32.239 

32.322 
32.354 
32.337 
32.272 
32.163 

32.018 
31.842 
31.648 
31.446 
31.247 

31.062 

30.904 

30.779 

30.697 

30.662  — 
14 

30.676 

30.740 

30.851 


887 


886 
831 
831 
808 
381 


351 
316 
176 
131 
83 


33 

17 

66 

100 

145 

176 
104 
303 
100 
185 

158 

135 

83 


64 
111 


Declina- 
tion. 


-29  59 


n 


47.57 
46.95 
46.34 
45.74 
45.15 

44.56 
43.97 
43.38 
42.78 
42.19 

41.60 
41.04 
40.53 
40.09 
39.73 

39.49 
39.36 
39.36 
39.48 
39.74 

40.10 
40.54 
41.04 
41.56 
42.08 

42.55 
42.95 
43.25 
43.42 
43.45 

43.34 
43.09 
42.73 
42.27 
41.74 

41.16 
40.56 
39.95 


63 

61 
60 
50 
50 

50 
50 
60 
50 
50 

56 
51 
44 
86 
34 

13 
0 
13 
36 
36 

44 

50 
53 
53 
47 

40 
30 
17 
3 
11 

35 
86 
46 
53 

58 

60 
61 


i   AqulUe. 
Mag.  3.0 


Right 
Asoansion. 


h    m 
19    1 


8 

40.765 
40.865 
41.002 
41.174 
41.376 

41.602 
41.850 
42.115 
42.393 
42.680 

42.971 
43.262 
43.547 
43.822 
44.080 

44.317 
44.525 
44.701 
44.841 
44.940 


100 
137 
173 
303 
336 

348 
366 

378 
387 
301 

301 
385 
375 
358 
337 


306 

176 

140 

00 

56 


44.996 

45.009  — 
44.978  ^^ 


44.906 
44.796 

44.656 
44.490 
44.308 
44.119 
43.931 

43.755 
43.601 
43.474 
43.381 
43.328 

43.317 
43.348 
43.421 


73 
110 
140 

166 
183 
180 
188 
176 

154 

137 

03 

53 

11 

31 
73 


Dedhia- 
tkm. 


+13  44 


rr 


35.71 
33.72 
31.77 
29.94 
28.80 


100 
105 
183 
164 
137 


2««^  108 

25.90  „ 
25.25  ^ 
25.02  — 
25.21   " 

63 

25.83 


103 
136 
160 
103 
313 

333 
227 
227 
220 
208 


26.85 

28.21 
29.90 
31.82 

33.94 
36.17 
38.44 
40.71 
42.91 

44.99 
46.91 
48.63 
50.13 
51.37 

52.35 
53.05 
53.46 
53.57  — 
53.39   ^® 

47 

52.92 
52.14 
51.09 
49.77 
48.22 

46.47 
44.57 
42.59 


102 
172 
150 
124 
08 

70 
41 


78 
106 
132 
156 
175 

100 
108 


Mean  Place 
Sec  8,  Tan  8 


54.785        39.40 
1.187        +0.63P 


56.746 
1.035 


26.25 
+0.267 


27.519 
1.155 


50.36 
-0.571 


41.211 


D^a,  Dwa 


+0.04 


IW,  D40S      i-fOJ 


-0.01 
-1.0 


I 


+0.05 
+0.1 


0.00 
-1.0 


\ 


+0.(» 
+0.1 


+Qj^\       Vr^.^ 


31.58 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlDKtoii 
Mean  Time. 


Jan.  1.0 
11.0 
21.0 
80.9 

Feb.    9.9 


Mar. 


19.9 
1.9 
11.8 
21.8 
31.8 


Apr. 


10.7 
20.7 
30.7 
May  10.7 
20.6 

30.6 

June    9.6 

19.6 

29.5 

July    9.5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept  7.3 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

Not.   6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


liean  Place 
Qec«,Tan< 


f  SagittuiL 
Mag.  4.9 


Bight 


h     m 
19    10 

• 
34.209 
34.332 
34.495 
34.693 
34.921 


168 

196 


S76 
SOS 
606 
617 
864 


836 


814 


970 


35.176 
35.452 
35.745 
36.053 
36.370 

36.694 
37.019 
37.341 
37.655 
37.954 

38.233 

38.485 

38.705 

38.887^ 

39.027**® 
01 

39.118 

39.162  — 

39.159  ' 

39.109  ^ 

39.016  ^ 

188 

38.884 
38.723 
38.542 
38.350 
38.159 

37.979 
37.823 
37.696 
37.610  * 
37.566  — 

2 

37.568 


161 
161 
103 
101 
180 

IW 
135 


DeeUnft- 
tkn. 


37.617 
37.710 


40 
08 


-25  23 


»t 


48.21 
47.84 
47.45 
47.05 
46.63 

46.17 
45.66 
45.10 
44.49 
43.82 

43.11 
42.39 
41.67 
41.00 
40.37 

39.82 
39.38 
39.06 
38.87 
38.81 

38.87 
39.05 
39.32 
39.65 
40.02 

40.39 
40.73 
41.02 
41.23 
41.36 

41.39 
41.33 
41.18 
40.95 
40.68 

40.37 
40.04 
39.70 


87 
80 

40 
42 
46 

61 
66 

61 
67 
71 

72 
72 
67 
68 
66 

44 

82 

10 

6 

6 

18 
27 
83 
87 
87 

84 

20 

21 

13 

8 

6 
16 
28 
27 
81 

88 
84 


dDraoonia. 
Mag.  3.2 


Right 


34.489 
1.107 


50.89 
-0.475 


+0.07 
+0.1 


+0X)1 
-IX) 


h     m 
19    12 

29.12 
29.10  — 
29.19    • 
29.38  JJ 
29.68  ^ 

30.08 
30.54 
31.07 
31.64 
32.25 

32.86 
33.45 
34.05 
34.59 
35.08 

35.48 

35.81 

36.06 

36.21 

36.26  — 
6 

36.20 

36.05 

35.81 

35.48 

35.07 


40 

46 

68 
67 
61 
61 

60 
60 
64 

40 
40 

88 
25 
15 


34.59 

34.06 
33.49 
32.90 
32.80 

31.71 
31.15 
30.64 
30.19 
29.81 

29.52 
29.34 
29.25 


15 

M 
88 

41 

48 

53 
57 
60 
60 
50 

56 
51 
45 
88 
20 

18 
0 


Dedlilft- 
tton. 


+67  80 


n 


76.08 
72.66 
69.21 
65.87 
62.79 


842 
845 
884 
806 

274 


57.78  ,,, 
56.07  ^^^ 
54.96 
54.53  — 

21 

54.74 


88 
148 
208 
261 


843 
857 
860 
852 

841 
810 


55.62 
57.10 
59.13 
61.64 

64.56 
67.78 
71.21 
74.78 
78.38 

81.90 
85.31 
88.50 
91.39 
93.95 

216 

96.11  ^„ 
99.06  „ 

73 

99.78 
99.97  — 

87 

99.60 
98.68 
97.21 
95.24 
92.80 

89.97 
86.81 
83.44 


dSagitteiU. 
Mag.  5.0 


Right 


02 
147 
107 
244 
283 

316 
337 


h     m 
19    12 


B 

53.521 
53.636 
53.789 
53.975 
54.192 

54.432 
54.695 
54.974 
55.266 
55.570 

55.879 
56.190 
56.499 
56.798 
57.086 

57.356 
57.599 
57.811 
57.987 
58.122 


115 
158 
186 
217 
240 

263 
270 
202 

804 
800 


811 


200 


270 


248 
212 
176 
185 
01 


58.213 

58.257  — 
58.255  ^ 


32.458 
2.616 


68.50 
+2.417 


0.00 
+0.1 


-0.05 
-1.0 


58.209 
58.121 

57.996 
57.843 
57.670 
57.487 
57.305 

57.134 
56.983 
56.862 
56.778 
56.733 

56.733 
56.776 
56.863 


46 
88 

125 

153 
173 
183 
182 
171 

151 

121 

84 

45 

0 

43 

87 


Dedtaia- 
tim. 


-19    5 


19 


60.46 
50.48 
50.49 
50.45 
50.36 

60.19 
49.92 
49.54 
49.05 
48.44 

47.72 
46.92 
46.07 
45.20 
44.32 

43.48 
42.71 
42.05 
41.48 
41.05 

40.74 
40.56 
40.48 
40.50 
40.59 

40.73 
40.91 
41.10 
41.27 
41.42 

41.54 
41.63 
41.70 
41.75 
41.79 

41.83 
41.87 
41.91 


2 
1 

4 

0 

17 

27 
88 
40 
61 
72 

80 
85 
87 
88 
84 

77 
66 

57 
43 
31 

18 
8 

2 

0 

14 

«18 
10 
17 
15 
12 

0 
7 
5 
4 
4 

4 
4 


0  LjXK. 
Mag.  4.5 


Right 
Aiewnitoin. 


53.780 
1.058 


53.38 
-0.346 


h     m 
19    13 


+0.07 
+0.1 


+0.01 
-1.0 


s 
32.403 
32.466 
32.578 
32.735 
32.934 

33.169 
33.438 
33.733 
34.047 
34.376 

34.711 
35.047 
35.375 
35.688 
35.980 

36.243 
36.471 
36.659 
36.799 
36.890 

36.932 
36.921 
36.860 
36.751 
36.597 

36.407 
36.186 
35.945 
35.693 
35.439 

35.195 
34.970 
34.774 
34.615 
34.498 


68 
112 
157 
100 
235 


205 
814 
820 
835 

336 
328 
313 
202 
263 


228 

188 

140 

01 

42 

11 

61 

100 

154 

100 

221 
241 
253 
254 
244 

226 
196 
150 
117 
71 


DeoUna- 
tkm. 


34.427 
34.407  — 
34.436  * 


+37  59 


t$ 


25.96 
23.01 
20.06 
17.24 
14.66 

12.43 

10.62 

9.32 

»-^   16 
8.42  — 

44 

8.86 


205 
305 
282 

268 
223 


181 

130 

74 


100 
153 
200 
340 
272 


9.86 

11.38 
13.38 
15.78 

18.50 
21.45 
24.57 
27.75 
30.92 

34.00 
36.92 
39.63 
42.04 
44.13 

45.86 
47.19 
48.09 
48.55  — 
48.53    ^ 

47 

48.06 
47.12 
45.73 
43.91 
41.71 


205 
312 
318 
317 
306 

202 

271 
241 
200 

173 


133 
00 


39.18 
36.42 
33.49 


04 

130 
182 
230 
253 

376 
203 


33.349 
1.269 


19.84 
+0.781 


YV0.0\ 


472 


AFFAKENT  PLA0E8  OF  STABS^AU. 


FOB  THB  UPPER  TRANSIT  AT 


'triitncton 

MBlTnB0. 


tfAfOllA. 

lCag.6.1 


Bight 


Uoo. 


Mag.  4.0 


Bight 


Mm%.4M 


lf«3.4 


Jul  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
Mar.    1.9 

11.8 
21.8 
31.8 

Apr.  10.8 
20.7 
90.7 

May  10.7 
20.6 

30.6 

June   9.6 

19.6 

29.5 

July    9.6 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

Nov.  e.i 

16.2 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


h     m 
19    14 


s 
0.462 

0.552 
0.680 
0.841 
1.031 

1.248 
1.488 
1.746 
2.018 
2.801 

2.500 
2.882 
8.170 
8.450 
8.714 

3.960 

4.178 
4.367 
4.519 
4.631 


90 
128 
161 
190 
317 


MO 


372 


S64 
9M 

218 
189 
152 
112 
70 


4.701 
4.727  — 
4.709  ^* 


4.649 
4.552 

4.421 
4.264 
4.089 
3.904 
3.720 

3.546 
3.390 
3.261 
3.164 
.3.105 

3.086 
8.108 
3.170 


60 
97 
131 

16> 

175 

185 

184 

174 

156 

129 

97 

59 

19 

22 
62 


+1126 


If 


180 
160 


60 


m 


58.77 
56.94 
55.14 
53.45 
51.93 

137 

50.66  ^ 

49.70 

49.10 

48.90  — 

49.10  * 
61 

49.71  ^ 

50.69  *" 

52.02 

53.65 

55.50 

57.55 
59.70 
61.90 
64.09 
66.21 

68.22 
70.08 
71.74 
73.19 
74.40 

75.36 
76.06 
76.49   ^^ 
76.64  — 
76.52   " 

40 

76.12 
75.44 
74.51 
73.32 
71.92 

70.32 
68.58 
66.76 


316 

230 
319 
313 
301 


186 
166 
146 
121 
96 

70 
43 


68 

93 
119 
140 
160 

174 
182 


h     m 
19    15 

■ 
12.227 

12.200  * 


101 


861 
801 


418 


Meaa  Place 
Sec  6,  Tan  6 


0.868 
1.020 


54.23 
+0.203 


D^,  D^      1+0  J, 


12.861 
12.524 
12.747 

13.023 
13.346 
13.707 
14.098 
14.506 

14.924 
15,339*** 
15.742 
16.124 
16.472  •*• 


16.780 
17.039 
17.243 
17.386 
17.466 

17.481 
17.428 
17.313 
17.139 
16.910 

16.634 
16.321 
15.982 
15.627 
15.270 

14.922 
14.595 
14.302 
14.051 
13.852 

13.713 
13.636 
13.626 


304 

143 

80 

15 

53 
116 
174 
329 

276 

313 
339 
355 
357 

848 

827 
293 
351 
199 
139 

77 
10 


+58  12 


H 


73.81 
70.51 
67.20 
64.00 
61.05 

58.46 
56.33 
54.74 
53.76  ~ 
53.42  — 


53.71 
54.65 
56.17 
58.22 
60.74 

63.62 
66.81 
70.18 
73.67 
77.17 

80.60 
83.89 
86.95 
89.73 
92.17 


819 

337 
349 
350 
843 


839 


378 
344 
304 


96.95 
97.59 
97.70  — . 

41 

97.29 


96.34 
94.88 
92.93 
90.54 

87.78 
84.71 
81.45 


95 

146 
195 
339 
376 


307 
826 


13.906 
1.670 


66.67 
+1.338 


47 


07 


78 
74 


h     m 
19   17 

8 

%M  . 

2.4S  - 

2w48  * 

2.70  " 

ZM  " 

ZM 
4.10 
4.77 

6.29 

■ 

7.08 
7.86 
8.60 
9.29 
9.91 

10.43 
10.85 
11.14 
11.31 
11.35 

11.26 
11.04 
10.70 
10.25 
9.69 

9.04 
8.32 
7.55 
6.75 
5.94 

5.13 
4.36 
3.65 
3.02 
2.47 

2.04 
1.74 
1.57 


43 

39 
17 

4 

9 

33 
84 

45 
56 
65 

73 
77 
80 
81 
81 

77 
71 
63 
55 
48 

30 
17 


+7Sia 


9f 


18.13 
M.74 
S1.81 
17.96 
14J6 

12iM 

9.74  „ 

7.94 

6.75 

•.»  — 
13 

tM  ^ 

7M 

8.48 
10^ 
UM 

15.68 
18.85 
22.24 
25.78 
29.86 

32.89 
36.31 
39.54 
42.49 
45.12 

47.36 
49.18 
50.52 

51.35  !! 
51.65  — 


817 


843 


184 


51.40 
50.60 
49.26 
47.39 
45.05 

42.28 
39.19 
35.87 


80 
184 
187 
334 

377 


k    m 
81 


94.798 
MJ27 


287 


26464 

26.819 
98U»7 
98J67 

nM§ 

98.947 
97  A7 
97.590 
97.791*" 

28.049 

28.271 
28.470 
28.633 
28.759 


190 
168 
136 


28.842  ^ 
28.882  — 
28.878  * 
28.834  ^ 
28.749  ^ 

119 

28.630 

145 
166 
176 
176 
167 

150 

138 

08 

66 

16 


28.485 
28.319 
28.144 
27.968 

27.801 
27.651 
27.528 
27.435 
27.379 

27.363 
27.387 
27.450  •• 


34 


+  2  57 
if 

12.54 


m 
la 
m 
m 


11.21 
9.90 
8.68 
7.89 

6.71 
6J0 
5.78 

5.n- 

6.10* 
6.76  „ 


1 


7.72 
8.95 

19.49 

12iM 

13.79 
15.61 
17.44 
19.23 
20.95 

22.53 
23.98 
25.26 
26.33 
27.22  J 

27.90  ^ 
28.89  J 
28.65 
28.7S-: 


13 

HI 


» 


18 
IS 

1? 

IT 
U 


14 


10 


28.eo 


28.27 

27.70: 

27.05 

26.18 

25.14 


i 


h 


23.95 
22.67 
21.83 


u 


11 

13 


7.262 
3.462 


19.82 
+3.314 


24.860 
1.001 


8.31 
+0.052 


0.00 
-0.9 


+0.03 
+0.1 


-<i,07 


+0.06 


0.00 


APPAKENT  PLACES  OE  STAES,  1919. 


473 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash; 


IlKtOIl 

Tune. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 


Mat. 


19.9 
1.9 
11.8 
21.8 
31.8 


fiCygDi. 
Mag.  3.2 


Klglit 
AflosDsion. 


Apr. 


10.8 
20.7 
80.7 
Kay  10.7 
20.7 

30.6 

June    9.6 

19.6 

29.5 

July    9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


h      m 
19    27 


8 

26.624 
26.685 
26.787 
26.928 
27.107 

27.319 
27.558 
27.822 
28.106 
28.404 

28.712 
29.023 
29.332 
29.630 
29.914 

30.175 
30.408 
30.605 
30.764 
30.879 


61 
102 
141 
179 
212 


264 
284 

298 

ao6 

811 
309 


284 

261 


288 
197 
159 
115 
69 
30.948 

30.969  — 

30.943  * 

30.872  '* 

30.759  ^" 
150 


30.609 
30.431 
30.232 
30.019 
29.804 

29.597 
29.405 
29.239 
29.104 
29.006 


178 

199 
213 
215 
207 

192 

166 

135 

98 

56 


28.950  ^3 
28.937  — 
28.968  ^^ 


DedixiA- 
tkm. 


+27  47 


II 


25.70 
23.16 
20.61 
18.17 
15.92 


254 
266 
244 
225 
195 


12.41  '^ 
11.29^ 

10.66   J, 
10.56  — 

43 

10.98 


95 
140 
188 
219 
248 


281 

287 


11.93 
13.33 
15.16 
17.35 

19.83 
22.51 
25.32 
28.19 
31.05 

33.83 
36.44 
38.87 
41.04 
42.94 

44.50 

45.71 

46.55 

47.01 

47.06  — 
86 

46.70 


iCygBi. 
Mag.  3.9 


Right 
AaoflDskm. 


378 


261 
343 
217 
190 
156 

121 
84 
46 


45.95 
44.79 
43.27 
41.42 

39.27 
36.91 
34.38 


75 

116 
162 
185 
315 

386 
353 


h     m 
19    27 


8 

38.342 
38.360 
38.442 
38.586 
38.787 

39.041 
39.341 
39.681 
40.051 
40.444 

40.847 
41.253 
41.650 
42.030 
42.383 

42.697 
42.967 
43.186 
43.348 
43.448 

43.485 
43.459 
43.369 
43.221 
43.019 

42.768 
42.481 
42.164 
41.830 
41.491 

41.157 
40.843 
40.557 
40.311 
40.112 

39.968 
39.883 
39.860 


18 

83 

144 

301 

354 

300 
840 
870 


403 


406 
397 
380 
353 
314 

370 
319 
162 
100 

i! 

26 

90 

148 

202 

351 

387 
317 
334 
330 
334 

314 
386 
346 
199 
144 


85 
23 


Dedlnft- 
tion. 


+51- 33 


II 


32.31 
29.08 
25.81 
22.63 
19.68 

17.05 
14.86 
13.19 
12.10 
11.66 

11.84 
12.64 
14.05 
16.00 
18.41 

21.21 
24.33 
27.66 
31.11 
34.60 

38.05 
41.37 
44.49 
47.34 
49.87 

52.02 
53.74 
55.01 
55.79 
56.06  — 

26 

55.80 
55.02 
53.71 
51.91 
49.67 


323 
827 
318 
395 
363 


219 

167 

109 

44 

18 

80 
141 
195 
241 
280 

812 
333 
345 
349 
345 

332 
312 
285 

253 
216 

172 

127 

78 


/lAquilM. 
Mag.  4.6- 


Right 
AaoeosJon. 


47.02 
44.06 
40.89 


78 
131 
180 
224 
265 

296 
317 


h      m 
19    30 


8 

7.637 
7.715 
7.880 
7.977 
8.156 

8.361 
8.589 
8.838 
9.103 
9.381 

9.667 

9.958 
10.249 
10.535 
10.809 

11.064 
11.297 
11.500 
11.669 
11.799 

11.888 

11.934 

11.935  — 

11.893  *^ 
81 

116 


78 
115 
147 
179 
205 

228 
349 
365 

378 
386 

391 
391 
386 
374 
355 

333 
303 
169 
130 
89 

46 


11.812 

11.696 
11.552 
11.387 
11.211 
11.033 

10.862 
10.707 
10.575 
10.475 
10.410 

10.383 
10.396 
10.448 


144 

165 
176 
178 
171 

155 

132 

100 

65 

27 

13 
52 


Dedioa- 
tkm. 


+  7  12 


II 


156 
153 
145 
130 
106 


79 

48 


26.99 
25.43 
23.90 
22.45 
21.15 

20.09 

19.30 

18.82   ^^ 

18.70  — 

18.95  ^ 
61 

19.56 

20.51 

21.78 

23.32 

25.07 

26.97 
28.97 
31.00 
33.02 
34.97 

36.81 
38.49 
40.00 
41.31 
42.39 


95 

137 
154 
175 
190 

300 
203 
202 
195 
184 

168 
151 
131 
106 
86 

62 
39 


43.25 

43.87 

44.26   ^, 

44.40  — 

44.31     ^ 
33 

43.98 
43.44 
42.65 
41.67 
40.48 


ASagittaiii. 
Mag.  4.7 


Right 
AaoQDsioii. 


39.13 
37.66 
36.11 


54 

79 

98 

119 

135 

147 
155 


h      m 
19    31 


8 

46.495 
46.595 
46.733 
46.909 
47.116 

47.350 
47.610 
47.889 
48.184 
48.495 

48.814 
49.139 
49.465 
49.785 
50.094 

50.387 
50.654 
50.892 
51.092 
51.251 

51.364 
51.429 


100 
138 
176 
207 
234 

260 
279 
295 
311 
319 

325 
336 
320 
309 
293 


267 
238 
200 
ISO 
113 

65 


Dedloa- 
tion. 


16 
51.445  — 

61.413  ^ 


51.336 

51.219 
51.071 
50.897 
50.711 
50.521 

50.339 
50.175 
50.038 
49.937 
49.875 

49.857 
49.884 
49.953 


77 
117 

148 
174 
186 
190 
182 

164 

137 

101 

62 

18 

27 
69 


-25  3 


II 


46.23 
45.83 
45.39 
44.92 
44.40 

43.83 
43.20 
42.48 
41.72 
40.90 

40.03 
39.14 
38.25 
37.40 
36.61 

35.92 
35.34 
34.89 
34.59 
34.44 

34.44 
34.57 
34.82 
35.16 
35.55 

35.98 
36.40 
36.78 
37.10 
37.33 


40 
44 

47 
53 
57 

63 
73 
76 
83 
87 

89 
89 
85 

79 
69 

58 
45 
30 
15 
0 

13 
25 
34 
39 
43 

43 

38 
32 
23 
14 


37.47 
37.52  — 
37.47     ^ 


37.33 
37.10 

36.83 
36.51 
36.15 


14 
23 
27 

32 
36 


hiean  Place 
Bee  d.  Tan  a 


27.264 
1.130 


19.31 
+0.527 


39.862 
1.609 


24.13 
+1.260 


7.976 
1.008 


22.16 
+0.126 


46.764 
1.104 


48.62 
-0.468 


+0.05 
+0.1 


-0.01 
-0.9 


+0.03 
+0.1 


-0.03 
-0.9 


+0.06 
+0.2 


0.00 
-0.9 


.+0.01 
UO.*i 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


W) 


•shinctOD 
Baa  Time. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 


15CygBL 
Mag.  5.0 


Mar. 


19.9 
1.9 
11.9 
21.8 
31.8 


Apr. 


10.8 
20.7 
30.7 
May  10.7 
20.7 

30.6 

June    9.6 

19.6 

29.6 

July     9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.3 

27.2 

Nov.    6.2 

16.2 

26.1 

6.1 

16.1 
26.1 
36.0 


Bight 
AaotDSioii. 


h     m 
19    41 


Mean  Place 
8ac«,Tana 


8 

20.525 
20.557 
20.636 
20.761 
20.929 

21.136 
21.377 
21.649 
21.947 
22.264 

22.594 
22.929 
23.264 
23.589 
23.897 

24.183 
24.437 
24.653 
24.827 
24.954 


82 

70 

135 

168 

ao7 

941 
272 
298 
217 
880 

885 
885 
825 
808 
280 


108 


254 
210 
174 
127 
77 

25.031 
25.055  — 
25.027  * 
24.950  ^ 
24.826  *^ 

104 

24.662 
24.464 
24.241 
24.003 
23.758 

23.518 
23.290 
23.087 
22.915 
22.779 

22.686 
22.639 
22.639 


238 
245 
240 

228 
203 
172 
180 
03 


47 
0 


tkm. 


+37     9 


tt 


37.37 
34.55 
31.70 
28.91 
26.32 


282 


270 
260 
281 


24.01  ^„ 

22.^145 
20.64 

19.73 

19.37  — 


19.58 
20.36 
21.69 
23.50 
25.73 

28.33 
31.18 
34.24 
37.40 
40.58 

43.72 
46.72 
49.54 
52.12 
54.40 


78 
188 
181 


285 
800 

810 
818 
814 


800 


258 
228 
104 


59.06 
59.79 
60.06  — 

10 


59.87 
59.22 
58.12 
56.58 
54.63 

52.35 
49.77 
47.00 


05 

110 
154 
105 


258 
277 


21.362 
1.255 


29.24 
+0.758 


+0.04 
+0.2 


-0.02 
-0.9 


J  ffmlttorli 
lCag.5.1 


Right 
Aaotntion. 


h     m 
19    41 


8 

88.058 
38.143 
38.267 
38.425 
38.614 

38.831 
39.072 
39.335 
39.614 
39.908 

40.215 
40.527 
40.842 
41.154 
41.456 

41.743 
42.007 
42.244 
42.446 
42.608 

42.726 
42.798 


85 

124 
158 
189 
217 

211 
203 
279 


807 


812 
815 
812 
802 
287 

264 
237 
202 
102 
118 


72 


42.822  — 
42.800  " 
42.733  *^ 

106 

42.627 
42.489 
42.326 
42.149 
41.967 


41.791 
41.631 
41.495 
41.392 
41.325 

41.299 
41.315 
41.373 


138 
163 
177 
182 
176 

160 

130 

103 

07 

20 

16 

58 


Dedimi- 
tion. 


-19  57 


// 


21.90 
21.80 
21.66 
21.45 
21.18 

20.82 
20.37 
19.80 
19.10 
18.30 

17.41 
16.44 
15.42 
14.38 
13.37 

12.41 
11.53 
10.77 
10.14 
9.65 

9.32 
9.15 
9.10 
9.17 
9.34 

9.59 

9.88 

10.18 

10.47 

10.74 

10.96 
11.13 
11.25 
11.33 
11.37 

11.37 
11.34 
11.29 


10 
14 
21 
27 
86 

45 
57 
70 
80 
89 

07 
102 
104 
101 

00 

88 
70 
03 
40 
33 

17 
5 

7 
17 
25 

20 
80 
20 
27 
22 

17 
12 

8 

4 
0 

3 
5 


38.298 
1.064 


24.54 
-0.363 


+0.07 
+0.2 


+0.01 
-0.9 


7Aqii|Uo. 
Mag.  2.8 


Right 
AsoeDslon. 


h  m 
19  42 


8 

24.174 
24.237 
24.336 
24.470 
24.636 

24.829 
25.048 
25.289 
25.549 
25.823 

26.109 
26.401 
26.695 
26.984 
27.264 

27.527 
27.767 
27.978 
28.156 
28.296 

28.393 
28.446 
28.455 
28.421 
28.346 

28.235 
28.095 
27.932 
27.757 
27.577 

27.402 
27.241 
27.102 
26.992 
26.914 

26.874 
26.872  — 
26.909  ^' 


03 
00 

134 
166 
103 

219 
241 
260 
274 
280 

202 
204 
289 
280 
263 

240 
211 
178 
140 
97 

53 
9 

34 

75 

111 

140 
103 
175 
180 
175 

161 
139 
110 

78 
40 


24.521 
1.017 


Dedliift- 
tion. 


+10  24 


It 


169 
167 
160 
144 
121 


03 
68 


59.33 
57.64 
55.97 
54.38 
52.94 

51.73 
50.80 
50.22  ^^ 
50.01  — 
50.19  *® 

57 

50.76 
51.69 
52.98 
54.56 
56.38 


58.39 
60.53 
62.72 
64.91 
67.04 

69.08 
70.97 
72.67 
74.18 
75.45 

76.48 
77.25 
77.77 
78.01  — 
78.00     * 

28 
77.72 
77,18 
76.39 
75.36 
74.10 


08 

120 
158 
182 
201 

213 
219 
219 
213 
204 

189 
170 
151 
127 
103 

77 
52 


72.67 
71.09 
69.41 


54 

70 
103 
126 
143 

158 
168 


53.79 
+0.184 


+0.06 
+0.2 


-0.01 


tCygni. 
Mag.  3.0 


Right 
Aaoension. 


h  m 
19  42 


s 
25.532 

25.547 

25.616 

25.738 

25.910 

26.128 
26.388 
26.684 
27.008 
27.356 

27.718 
28.085 
28.451 
28.806 
29.139 

29.444 
29.714 
29.941 
30.119 
30.244 


15 

69 
122 
172 
218 

260 
296 
324 
348 
362 

867 
866 

355 
833 
805 

270 
227 
178 
125 


30.313 
30.324  — 
30.278  ^ 
30.179  " 
30.028  *** 

194 

29.834 

231 
260 
278 
285 
281 

208 
244 
210 
171 
124 

74 
31 


29.603 

29.343 
29.065 
28.780 

28.499 
28.231 
27.987 
27.777 
27.606 

27.482 
27.408 
27.387 


Dedina- 
tion. 


+44  55 


It 


65.57 
62.53 
59.44 
56.42 
53.58 


804 
300 
802 
284 
254 


51.04  ^^^ 

^»-^  165 

^7.25  ,,0 
46.15  ^ 

45.65  — 
11 

45.76 

46.47 

47.76 

49.58 

51.86 


54.53 
57.51 
60.70 
64.03 
67.41 

70.76 
74.00 
77.05 
79.86 
82.36 

84.52 
86.28 
87.60 
88.46  3^ 
88.84  — 

12 

88.72 


71 
129 
182 
228 
267 

298 
319 
333 
338 
335 

324 
305 
281 
250 
216 

176 

132 

86 


88.10 

86.98 
85.38 
83.33 

80.90 
78.16 
75.20 


62 

112 
160 
205 
243 

274 
296 


26.649 
1.413 


+0.04 


56.65 
+0.998 
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Wi 


ashincton 
MnTuifte. 


Jan.  1.1 
11.0 
21.0 
81.0 

Fdb.    9.9 

19.9 
Mar.    1.9 

11.9 
21.8 
81.8 

Apr.  10.8 
20.7 
80.7 

Kay  10.7 
20.7 

80.6 

June    9.6 

19.6 

29.6 

July    9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.3 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
86.0 


iSasittaziL 
Mag.  4.2 


cPavonla. 
Mag.  4.1 


Bight 
Aaotnslon. 


h     m 
19    49 


8 

40.059 
40.146 
40.283 
40.466 
40.690 

40.950 
41.243 
41.562 
41.906 
42.268 

42.645 
43.030 
43.420 
48.806 
44.181 

44.538 
44.869 
45.164 
45.418 
45.624 


87 
137 
183 
234 
230 

293 
310 
344 
333 
377 

386 

390 
386 
375 
357 

331 
295 
254 
206 

151 


45.775 

45.868 

45.901  — 

45.877  ^ 

45.797   ^ 
131 

45.666 


45.492 
45.285 
45.057 
44.821 

44.00O 

44.373 
44.186 
44.037 
43.933 

43.880 
43.880 
43.933 


174 
207 
228 
236 
233 


215 
187 
149 
104 
53 


0 
53 


Dedlnft- 
tion. 


-42    4 


n 


55.36 
53.89 
52.35 
50.78 
49.21 

47.66 
46.16 
44.71 
43.35 
42.09 

40.96 
39.97 
39.15 
38.54 
38.13 

37.96 
38.02 
38.33 
38.85 
39.60 

40.52 
41.59 
42.78 
44.00 
45.23 

46.39 
47.43 
48.32 
48.98 
49.39 

49.53 
49.38 
48.96 
48.27 
47.36 

46.23 
44.96 
43.56 


147 
154 
157 
157 
155 

150 
145 
136 
126 
113 


99 
83 

61 
41 
17 

6 
31 
52 
75 
92 

107 
119 
122 
123 
116 

104 
89 
66 
41 
14 

15 
42 
69 
91 
113 

127 
140 


Bight 
Aaoension. 


h     m 
19    51 


8 

12.24 
12.33 
12.55 
12.91 
13.39 

13.97 
14.64 
15.38 
16.19 
17.05 

17.94 
18.84 
19.75 
20.64 
21.49 

22.29 
28.02 
23.66 
24.18 
24.59 

24.88 
25.02 
25.01 
24.87 
24.60 

24.19 
23.69 
23.10 
22.45 
21.78 

21.10 
20.46 
19.87 
19.37 
18.98 

18.71 
18.58 
18.57 


9 
22 
36 
48 
58 

67 
74 
81 
86 

89 

90 
91 
89 
85 
80 

73 
64 
52 
41 
29 

14 

1 

14 
27 
41 

60 
59 
65 
67 
68 

64 
60 
60 
39 
27 

13 
1 


DediiiA- 
tion. 


-73  7 


It 


306 
310 
306 
296 
279 


255 


195 
160 
121 


80 


33.68 

30.63 
27.53 
24.48 
21.52 

18.73 
16.18 
13.90 
11.95 
10.36 

9.15 

»-^38 
7.97  — 

8.01    * 

47 
88 

127 
163 
194 
221 
289 

251 
255 
249 
235 
210 

178 

138 

92 


8.48 

9.37 
10.64 
12.27 
14.21 
16.42 

18.81 
21.32 
23.87 
26.36 
28.71 

30.81 
32.59 
33.97 
34.89 
35.30  — 

12 

35.18 
34.51 
33.32 
31.64 
29.52 


j9Aquil8B. 
Mag.  3.9 


27.05 
24.30 
21.35 


67 

119 
168 
212 
247 

275 
295 


Bight 
Ajosnsion. 


h  m 
19  51 


68 

94 
128 
169 
188 

213 
834 
255 
270 
282 


291 
294 
292 
283 


8 

19.777 
19.885 
19.929 
20.057 
20.216 

20.402 
20.615 
20.849 
21.104 
21.374 

21.656 
21.947 
22.241 
22.533 
22.816 

23.085 
23.331 
23.551 
23.739 
23.889 

23.997 
24.062  ^ 
24.082  — 
24.059  ^ 
23.995 

23.895 
23.763 
23.609 
23.440 
23.265 

23.094 
22.937 
22.799 
22.689 
22.610 

22.567 
22.562  — 
22.595  ^ 


246 
220 
188 
150 
106 


65 


64 
100 

132 
154 
169 
175 
171 

157 

138 

110 

79 

43 


Declina- 
tion. 


+  6  12 


II 


146 
143 
136 
120 
102 


74 
45 


18.20 

16.75 
15.32 
13.96 
12.76 

11.74 

11.00 

10.55  ^^ 

10.45  — 

10.70  ^ 
61 

11.31 

12.25 

13.50 

15.00 

16.73 


18.61 
20.58 
22.59 
24.60 
26.53 

28.36 
30.04 
31.55 
32.86 
33.95 

34.83 
35.46 
35.87 
36.05  — 
36.01    ^ 

28 

35.73 
35.25 
34.54 
33.64 
32.56 

31.31 
29.94 
28.50 


94 
125 
160 
173 
188 

197 
201 
201 
193 
183 

168 
151 
131 
109 
88 

63 
41 


48 

71 

90 

108 

125 

187 
144 


YSagittfle. 
Mag.  3.7 


Bight 
Aaotnsion. 


h     m 
19    55 


8 

o.o44 

8.886 
8.966 
9.083 
9.234 

9.416 

9.627 

9.863 

10.121 

10.398 

10.688 
10.986 
11.288 
11.587 
11.876 

12.149 
12.399 
12.620 
12.807 
12.954 

13.057 
13.116 


42 

80 

117 

151 

182 

211 
236 

258 

277 
290 


298 
303 
299 

289 
273 

250 
221 
187 
147 
103 


59 


Dedina- 
tion. 


+19  16 


II 


13.129  — 
13.097  ^ 


74 
113 

143 
168 
183 
190 
187 

176 

155 

129 

98 

62 


11.420  ^ 
11.397  — 
11.413  ^* 


13.023 

12.911 
12.768 
12.600 
12.417 
12.227 

12.040 
11.864 
11.709 
11.580 
11.482 


23.85 
21.78 
19.68 
17.66 
15.79 

14.16 
12.85 
11.91 
11.41 
11.35  — 

41 

11.76 


207 
210 
202 
187 
163 

131 
94 
50 


85 

128 
165 
196 
222 

241 
253 
258 
255 
249 

236 
217 
196 
170 
144 


41-«1  113 
43.04  3^ 

43.85  „ 

44.35  ^, 

44.50  — 
18 


12.61 
13.89 
15.54 
17.50 

19.72 
22.13 
24.66 
27.24 
29.79 

32.28 
34.64 
36.81 
38.77 
40.47 


44.32 
43.81 
42.96 
41.79 
40.34 

38.63 
36.73 
34.67 


51 
85 

117 
145 
171 

190 
206 


Mean  Place 
Sec  5,  Tan  8 


40.496 
1.347 


56.15 
-0.903 


14.672 
3.444 


33.22 
-3.296 


20.069 
1.006 


12.83 
+0.109 


^ 


9.266* 


16.80 


Df  a,  Dma 


+0.08 


l>^,  IW      M.2 


+0.03 
-0.9 


+0.14 
MJ2 


+0.10 
-0.9 


1+0.0^ 
1+0.2 


^.^ 
-J^^,^ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washtocton 
Jfean  Tune. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
1.9 
11.9 
21.8 
31.8 

Apr.  10.8 
20.8 
30.7 

May  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.5 

19.5 
29.5 
Aug.  8.5 
18.4 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.2 

Nov.    6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


MeanHace 
Sec  a,  Tan  < 


IV«tD«« 


jcCe^el. 
Mag.  4.4 


Right 
AaoensiOD. 


h     m 
20     11 


8 

32.71 
32.36 


35 


32.18  J? 


32.21 
32.42 

32.81 
33.38 
34.10 

35.89 

36.90 
37.94 
38.97 
39.96 
40.88 

41.71 
42.43 
43.01 
43.42 
43.68 

43.78 
43.69 
43.45 
43.04 
42.47 

41.78 
40.97 
40.06 
39.07 
38.03 

36.96 
35.90 
34.87 
33.90 
33.01 

32.24 
31.61 
31.15 


3 
21 
39 

67 
72 
84 
05 
101 

104 

108 

00 

02 

88 

72 
58 
41 
26 
10 

0 
24 
41 
57 
00 

81 

01 

00 

104 

107 

100 

103 

07 

80 

77 

03 
40 


Declina- 
tion. 


+77  27 


It 


79.12 
76.04 
72.76 
69.42 
66.13 

63.04 
60.24 
57.88 
56.04 
54.77 

54.12 
54.13 
54.76 
56.00 
57.80 

60.11 
62.84 
65.92 
69.26 
72.79 

76.40 
80.02 
83.56 
86.96 
90.15 

93.04 
95.58 
97.72 
99.41 
100.60 


306 
328 
334 
320 
300 

280 
230 
184 
127 
05 


1 

63 

124 

180 

231 

273 
308 
334 
353 
361 

362 
354 
340 
310 
280 

254 
214 
160 
110 
66 


101.26  ^^ 

101.36  — 

100.88  ^ 

99.84*^ 

98.25^" 

211 


96.14 
93.59 
90.66 


255 

2B3 


38.690 
4.610 


65.02 
+4.500 


-0.04 


D^,2W     H-OJ 


-0.16 


24  VulpeculK. 
Mag.  5.4 


Right 
Ascension. 


h     m 
20    13 


s 
18.699 
18.718 
18.775 
18.869 
19.001 

19.167 
19.365 
19.591 
19.845 
20.119 

20.411 
20.716 
21.026 
21.336 
21.637 

21.925 
22.190 
22.428 
22.631 
22.793 

22.913 
22.985 
23.011  — 
22.991  * 
22.926  •* 

106 

22.821 
22.682 
22.516 
22.331 
22.137 

21.942 
21.754 
21.584 
21.437 
21.319 

21.235 
21.187 
21.180 


10 

67 

04 

132 

166 

108 
226 
254 
274 
292 

306 
310 
310 
301 
288 

265 
238 
203 
162 
120 

72 


130 
166 
185 
104 
105 

188 
170 
147 
118 
84 

48 
7 


Dedina- 
tion. 


+24  25 


tt 


23.60 
21.37 
19.09 
16.85 
14.76 

12.88 
11.32 
10.15 

9.41 

9.15  — 

23 

9.38 
10.09 
11.27 
12.87 
14.84 


223 
228 
224 
200 

188 


160 

117 

74 


17.10 

19.61 
22.28 
25.03 
27.81 

30.55 
33.17 
35.64 
37.90 
39.90 

41.62 
43.04 
44.12 
44.84 
45.20 

45.19 
44.80 
44.03 
42.90 
41.45 

39.69 
37.70 
35.52 


71 

118 
160 
107 
226 

251 
267 
275 
278 
274 

262 
247 
226 
200 
172 

142 

108 

72 

_36 

1 


77 
113 
145 
176 

100 
218 


19.143 
1.098 


15.00 
+0.454 


a'  Capricoml. 
Mag.  3.8 


Right 
Ascsnsion. 


h     m 
20     13 


s 
33.526 
33.575 
33.661 
33.780 
33.930 

34.108 
34.313 
34.543 
34.794 
35.064 

35.349 
35.647 
35.953 
36.260 
36.562 

36.854 
37.129 
37.379 
37.598 
37.781 

37.923 
38.021 
38.073 
38.079 
38.040 

37.961 
37.848 
37.708 
37.548 
37.379 

37.211 
37.053 
36.912 
36.797 
36.712 


40 

86 

110 

160 

178 

205 
230 
251 
270 
285 

208 
906 
807 
302 
202 

275 
260 
210 
183 
142 

08 

62 

6 


79 

113 
140 
160 
169 
168 

158 

141 

115 

86 

61 


36.661 

36.648  — 
36.672  ^ 


Declina- 
tion. 


-12  47 


n 


28 

22 

15 

4 


45.21 
45.49 
45.71 
45.86 
45.90—! 

9 

45.81 
45.55 
45.12 
44.50 
43.71 


26 
43 
62 
79 
97 


42.74 
41.61 
40.37 
39.03 
37.65 

36.28 
34.95 
33.69 
32.56 
31.55 

30.70 
30.04 
29.54 
29.20 
29.02 

28.98 
29.05 
29.21 
29.46 
29.75 

30.07 
30.42 
30.77 
31.14 
31.50 

31.87 
32.22 
32.54 


13 
24 
34 

38 
37 

33 
26 
13 
01 

85 

66 
50 
84 
18 

4 

7 

16 
25 
29 
32 

35 
35 
87 
86 
87 

35 
32 


33.706 
1.025 


48.47 
-0.227 


fi  Capricomi. 
Mag.  3.2 


Right 
Ascension. 


h     m 
20    16 


s 
27.573 
27.621 
27.704 
27.822 
27.971 

28.149 
28.354 
28.583 
28.835 
29.106 

29.393 
29.692 
30.000 
30.309 
30.615 

30.911 
31.190 
31.444 
31.668 
31.858 

32.005 
32.107 
32.163 


48 

83 

118 

149 

178 

205 
229 
252 
271 
287 

299 
308 
309 
306 
290 

279 
254 
224 
190 
147 

102 
56 

32.172  — 

32.136  ^ 

77 

32.059 
31.947 
31.807 
31.647 
31.478 

31.308 
31.148 
31.004 
30.887 
30.799 


12 
40 
60 
69 
70 

60 
44 

17 
88 
62 


30.747 
30.731  — 
30.753  " 


Declina- 
tion. 


-15     1 


tt 


74.04 
74.18 
74.26  -J 
74.25     ^ 

10 


14 

8 


74.15 

73.91 
73.54 
72.99 
72.28 
71.42 

70.40 
69.24 
67.99 
66.68 
65.34 

64.01 
62.75 
61.59 
60.54 
59.66 

58.93 
58.37 
58.00 
57.80 
57.74 

57.80 
57.97 
58.23 
58.53 
58.87 

59.21 
59.55 
59.87 
60.18 
60.46 

60.72 
60.95 
61.14 


24 

37 
55 

71 

85 

102 

116 
125 
131 
134 
133 

126 
116 
103 

88 
73 

56 

37 

20 

6 

6 

17 
26 
30 
34 
34 

34 

32 
31 
28 
26 

23 

19 


27.746 


,+0.06 


-0.02 
-0.8 


\ 


+o.(n 

+0J2 


^^.^\ 
-0.% 


\ 


77.00 


480  APPARENT  PLACES  OP  STARS,  1919. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTOIf. 


APPARENT  PLACES  OF  STARS,  1919. 


481 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washmrton 
IfcanTime. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 


41Cygiii. 

Mag.  4.1 


Right 
Ajoouion. 


Hat. 


19.9 
1.9 
11.9 
21.9 
31.8 


Apr. 


10.8 
20.8 
30.7 
May  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.4 
28.4 

S^t.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


Mean  Place 
Sect,  Tana 


h    m 
20    26 

8 

4.707 
4.703  — 
4.740  ^ 
4.818  ^ 
4.935  "^ 

164 


5.089 
5.279 
5.502 
5.754 
6.031 

6.330 
6.643 
6.964 
7.286 
7.603 

7.904 
8.185 
8.437 
8.653 
8.829 


190 
223 
262 
277 


313 
321 
323 
817 
301 

281 
252 
210 
170 
131 


8.960  ^ 
9.043 
9.077  — 
9.062   ^* 
9.001  •^ 

104 


8.897 
8.758 
8.588 
8.397 
8.193 

7.986 
7.784 
7.596 
7.430 
7.291 

7.186 
7.117 
7,087. 


130 
170 
191 
304 
207 

203 

188 
166 
139 
106 


60 
80 


I>ediiia- 
tion. 


+30    5 


n 


238 
247 
246 
234 
212 


61.43 

59.05 
56.58 
54.12 
51.78 

49.66 
47.83 
46.39 
45.41  ^ 
44.92  — 

4 

44.96 
45.52 
46.57 
48.09 
50.04 


BCefiuL 
Mag.  4.3 


Right 
Aaotnsloii. 


183 

144 

98 


52.32 
54.90 
57.68 
60.60 
63.57 

66.55 
69.43 
72.17 
74.71 
77.01 

79.02 
80.71 
82.04 
83.01 
83.57 

83.73 
83.47 
82.80 
81.72 
80.28 

78.48 
76.39 
74.08 


66 
106 
168 
196 
228 

268 
278 
398 
297 


288 
274 
264 

230 
201 


169 

133 

97 

66 

16 

26 

67 

106 

144 

180 

209 
281 


5.201 

1.156 


51.33 
+0.580 


h     m 
20    28 


s 

11.51 
11.37 
11.32 
11.35 
11.46 

11.66 
11.95 
12.29 
12.70 
13.17 

13.66 
14.19 
14.72 
15.25 
15.75 

16.22 
16.64 
17.00 
17.30 
17.51 

17.64 
17.70 
17.67 
17.56 
17.36 

17.10 
16.77 
16.40 
15.96 
15.54 

15.08 
14.62 
14.17 
13.76 
13.39 

13.06 
12.80 
12.62 


14 
6 

3 
11 
20 

29 
34 

41 

47 
49 

63 
63 
63 

60 
47 

42 
36 

30 
21 
13 

6 

3 
11 
20 
26 

33 
37 
42 
44 

46 

46 
46 
41 
37 
33 

26 
18 


Dedliia- 
tion. 


+62  43 


tt 


31.84 
28.81 
25.59 
22.28 
19.03 

15.96 
13.19 
10.83 

8.98 

7.72 

7.07 

7.06  — 

7.68  ~ 
124 

180 

231 


803 
322 
331 
326 
807 

277 
236 
186 
126 
66 


cDelphlni. 
Mag.  4.0 


Right 


8.92 
10.72 

13.03 
15.77 
18.87 
22.22 
25.77 

29.41 
33.07 
36.65 
40.08 
43.30 

46.22 
48.80 
60.97 
52.69 
53.92 


274 
310 
336 
366 
364 


368 
343 
322 
392 


268 
317 
172 
123 
70 


54.62   ^^ 

54.76  — 

54.34  *^ 

53.34  ^~ 

51.80  *** 
206 

49.75 
47.24  ** 
44.38^ 


h     m 
20    29 


ia.538 
2.182 


17.36 
+1.940 


s 
20.379 
20.398 
20.453 
20.538 
20.658 

20.809 
20.988 
21.196 
21.427 
21.682 

21.954 
22.241 
22.537 
22.837 
23.134 

23.421 
23.691 
23.937 
24.153 
24.334 

24.476 
24.573 
24.626 


19 

66 
86 

120 
161 

179 


281 


273 


287 


300 
897 
287 

270 
246 
216 
181 
142 


97 
63 
8 


24.634  — 

24.599  " 
.  76 

24.524 


24.415 
24.279 
24.123 
23.955 

23.784 
23.621 
23.471 
23.341 
23.238 

23.165 
23.124 
23.118 


109 
136 
166 
168 
171 


163 
150 
130 
108 
73 

41 
6 


Dadiiia- 
tjon. 


+11     1 


tf 


166 
168 
163 
140 
121 


96 
63 


44.82 
43.26 
41.68 
40.15 
38.75 

37.54 
36.58 
35.95 
35.66  — 
85.75    • 

47 

36.22 
37.08 
38.29 
39.82 
41.61 

43.62 
45.77 
48.01 
50.28 
52.52 

54.69 
56.72 
58.59 
60.25 
61.70 

62.90 
63.86 
64.56 
65.00 


Oxoombxldfe  ftMl. 
Mag.  6.4 


Right 


86 

121 
163 
179 
201 

216 
234 
237 
224 
217 

208 
187 
166 
146 
120 

96 
70 
44 


65.16  — 
9 

65.07  ^ 

64.71  ** 

64.09 

63.25 

62.17 


60.90 
59.48 
67.94 


62 

84 

108 

127 

143 

164 


20.610 
1.019 


37.66 
+0.195 


IVa>I>«««       +0.05  -0.02       1+0.02  -0.08 

D^^JDU      /+A^  -^.8        /+0J2  -0.8 

6934**'^1919 31 


+0.(» 
+0«2 


-^.^\ 
-0.'^ 


h     m 
20    30 


8 

18.45 
18.18 
18.04 
18.02 
18.14 

18.40 
18.77 
19.25 
19.83 
20.50 

21.22 
21.97 
22.73 
23.48 
24.19 

24.84 
25.42 
25.91 
26.30 
26.57 

26.73 
26.76 
26.67 
26.46 
26.14 


27 

14 
2 

12 
26 

37 
48 
68 

67 
72 

75 
76 
75 
71 
65 

68 

40 
39 

37 
16 

J 

9 
21 
33 
42 


22.54 
21.81 
21.10 
20.42 
19.80 

19.26 
18.81 
18.46 


BediDa- 
tion. 


61 
69 


25.72 
25.21 
24.62 
23.9a  ^ 
23.26 


70 

72 


73 
71 
68 
62 
64 

45 
86 


+72    15 


It 


41.91 
38.91 
35.69 
32.35 
29.04 

25.88 
22.91^ 
20.50 
18.50 
17.07 


300 

322 
334 
331 
316 


289 
249 
200 
143 
83 

16.25  ,, 
16.06  — 
16.52  ^ 
17.60^* 

19.26  ^^ 

218 

21.44 

264 

301 

831 

863 

364 

368 
864 
360 
383 
305 

272 
235 
188 
139 
88 


24.08 
27.09 
30.40 
33.92 

37.56 
41.24 
44.88 
48.38 
51.70 

54.75 
57.47 
59.82 
61.70 
63.09 


63.97 

64.28  — 

64.02  * 

63.18  " 

61.76  "* 
196 

59.81 
57.40  ^^ 
54.57^ 


22.041 


X 


26.42 


1.^ 


-^x*^ 
«i^^ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


hlncitoo 
ATfioM. 


Mag.  4.8 


PtnOL 
Mag.  3.7 


88  VulpeoulM. 
Mag.  5.2 


880  H>.  Draoonls. 
Mag.  5.6 


BSsbl 


1.     1.1 

•ll.l 

21.0 

31.0 

ib.  10.0 

20.0 
ir.  1.9 
11.9 
21.9 
31.8 

(r.  10.8 
20.8 
80.8 

mf  10.7 
20.7 


80.7 

9.7 

19.6 

29.6 

9.6 


^ 


19.5 
29.5 
i«.  8.5 
18  J^ 
28.4 

ipt  7.4 
17.4 
27.4 

«.  7.3 
17.3 


rv. 


c. 


27.3 

6.2 

16.2 

26.2 

6.2 

16.1 
26.1 
36.1 

iPlace 


h     m 
20    48 


15 

a 

n 

113 
142 

170 
IW 


M7 
2S7 


f 

17.089 
17.104 
17.152 
17.233 
17.345 

17.487 
17.667 
17.855 
18.078 
18.325 

18.502 
18.876 
19.173 
19.479 
19.784 

20.084 
20.372 
20.640 
20.881 
21.090 

170 

21.260^ 
21.387  ^ 
21.470 
21.507  — 
21.499  ® 

40 


907 


300 


341 


21.450 
21.363 
21.245 
21.105 


87 
118 
140 


20.950"* 

lei 
20.780 
20.632 
20.487 
20.361 
20.259 

20.186 
20.144 
20.136 


157 
145 
130 
102 
73 


43 

8 


tloo. 


-9  16 


ft 


73.60 
74.03 
74.41 
74.68 
74.85 

74.86 
74.69 
74.32 
73.74 
72.93 

71.03 
70.72 
69.36 
67.87 
66.30 

64.69 
63.10 
61.56 
60.12 
58.81 

57.67 
56.71 
55.94 
55.86 
54.97 

54.77 
54.71  — 
54.79    ® 
55.00  ^ 
55.29  *" 

55.65 
56.07 
56.52 
57.01 
57.52 

58.03 
58.63 
59.01 


43 
38 

37 

17 

1 

17 
87 
58 
81 
100 

131 
130 
140 
167 
101 

150 
154 
144 
181 
114 

00 
77 
58 

30 
30 


30 

43 
45 
40 
51 
51 

50 
48 


350 


h     m 
20    48 

28.530  „ 
28.509  — 
28.558  ^ 
28.674  "• 
28.854"° 

343 

29.096 
29.394 
29.744 
30.140 
30.577 

31.047 
31.547 
32.064 
32.591 
33.118 

33.632 
34.122 
34.576 
34.963 
35.332 


437 
470 

500 

517 
537 
527 
514 

480 
454 

407 
340 
280 


35.612 

35.818 

135 

35.943 
35.984  — 
35.944  ^° 

110 


35.825 
35.633 
35.381 
35.081 
34.748 

34.400 
34.051 
33.720 
33.421 
33.168 

32.970 
32.836 
32.768 


103 
353 
300 
333 
348 

340 
331 


353 
108 


134 


DwUna- 
tkm. 


Right 
Aaemaim. 


-58  45 


tt 


41.27 
38.96 
36.44 
33.81 
31.12 

28.42 
25.77 
23.23 
20.83 
18.64 

16.67 
14.98 
13.61 
12.58 
11.92 

11.65 
11.76 
12.25 
13.12 
14.34 

15.86 
17.63 
19.59 
21.68 
23.80 

25.88 
27.84 
29.57 
31.04 
32.14 


381 

352 


370 


306 

254 
340 
310 
107 


100 

137 

108 

00 

37 

11 

40 

87 

122 

152 

177 
190 
309 
313 
208 

100 
173 
147 
110 
08 


32.82 

33.08  — 
32.87  " 
32.21  ^ 
31.12  ^* 

IfiO 

29.62 
27.78  *** 
25.64  "* 


b     m 
20    51 

f 
6.109  ^ 

23 

6.086  — 
6.101   " 

52 

80 

128 


6.153 
6.242 

6.370 
6.533 
6.731 
6.960 
7.219 

7.502 
7.804 
8.119 
8.440 
8.760 

9.070 
9.364 
9.633 
9.872 
10.071 

10.229 
10.341 
10.404 


183 

198 
228 

380 
283 

302 
315 
331 
330 
310 

204 


330 
100 
158 


113 
03 


10.420  — 

10.389  ^^ 

75 


10.314 

10.201 

10.057 

9.887 

9.703 

9.510 
9.319 
9.137 
8.972 
8.829 

8.715 
8.632 
8.583 


113 
144 

170 
184 
103 

191 
183 
105 
143 
114 

83 
40 


Ded  Illa- 
tion. 


Ripht 
Afloensfcm. 


+27  44 


tt 


67.12 
64.94  ^" 
62.65^ 
60.36^ 

58.14 


203 


56.11 
54.34 
52.91 
51.91 
51.30 

51.31 
51.76 
52.69 
54.08 
55.88 

58.04 
60.48 
63.15 
65.95 
68.84 

71.73 
74.56 
77.27 
79.80 
82.11 

84.16 
85.90 
87.33 
88.40 
89.10 


177 

143 

100 

55 

5 


45 

03 

130 

180 

210 


3U 
207 
280 
280 
280 


283 
271 
353 
231 
205 


174 

143 

107 

70 

I        il 

89.41 
89.33 
88.86 
88.00 
86.77 

85.19 
83.34 
81.25 


8 

47 

80 

123 

158 

185 
309 


17.181 
1.013 


77.40 
-0.164 


t 


29.396 
1.928 


38.12 
-1.648 


6.450 
1.130 


56.14 


h     m 
20    51 


8 

11.73 
11.05 
10.59 


68 
40 


21 

10.38  — 

10.41     ^ 
30 


10.70 
11.20 
11.93 
12.86 
13.94 

15.15 
16.43 
17.74 
19.05 
20.30 

21.45 
22.49 
23.39 
24.09 
24.62 


50 

73 

03 

108 

121 

128 
131 
131 
125 
115 

104 
00 
70 
53 
31 


24.93  ,, 
25.04  — 

24.94  ^' 


24.62 
24.11 

23.40 
22:53 
21.52 
20.37 
19.13 

17.82 
16.47 
15.13 
13.82 
12.58 

11.46 

10.48 

9.67 


32 
51 
71 

87 
101 
115 
134 
131 

135 
134 
131 
124 
112 

08 
81 


Dedina- 
tion. 


+80   14 


tf 


75.41 
72.66 
69.63 
66.39 
63.10 

59.87 
56.85 
54.15 
51.87 
50.11 


275 
303 
334 
320 
323 

303 
270 
228 
170 
118 


48.93 
48.36  — 
48.43     ^ 
49.10   *^ 

50.35^^ 

185 

52.20 


54.50 
57.26 
60.36 
63.69 

67.23 
70.89 
74.56  ^^ 


230 

270 
310 
333 
354 


360 


78.17 

81.63 

84.91 
87.89 
90.54 
92.80 
94.60 


361 
346 
328 


298 
265 
228 
180 
130 


95.90    .g 

96.68    ' 
96.87  — 

96.46  ^^ 

95.47  ^ 

153 

93.94 
91.85^ 
89.33  ^^ 


18.445 


57.55 


I>^     iHf^M 


7a      l-f^KS 


-a7 


-hOM 


+0.07 
-0.7 


+0.05 
1+O.S 


-0" 
-0 
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Washington 
Mean  Time. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 

20.0 
Mar.  1.9 
11.9 
21.9 
31.9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.5 
28.4 

Sept.  7.4 
17.4 
27.4 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


Mean  Place 
Sec  6,  Tan  d 


rCygBL 
Mag.  4.0 


Right 


h 
20 


m 
54 


8.561 
8.503 
8.491  — 
8.524  ^ 
8.604  ^ 

126 


8.730 
8.901 
9.115 
9.368 
9.656 

9.973 
10.312 
10.666 
11.025 
11.382 

11.726 
12.049 
12.342 
12.598 
12.810 

12.974 
13.086 
13.143 


171 
214 
253 

288 
317 


339 
354 
350 
357 
344 


323 
293 
2.56 
212 
164 

112 
57 
3 


13.146  — 

13.095   ^^ 

99 


12.996 
12.855 
12.677 
12.469 
12.243 

12.006 
11.768 
11.537 
11.324 
11.133 


141 
178 
208 
226 
237 


238 
231 
213 
191 
100 


10.973 

10.848 
10.762 


125 

86 


Dedina- 
tton. 


+40  51 


n 


255 
271 
378 
374 
356 


30.21 

27.66 
24.95 
22.17 
19.43 

16.87 
14.55 
12.61 
11.11 
10.13 

9.70 

9.83 
10.52 
11.75 
13.48 

15.65 

18.20 
21.05 
24.13 
27.35  ^^ 

328 


30.63 
33.91 
37.11 
40.14 
42.99 

45.55 
47.81 
49.71 
51.21 
52.28 


a  OctentU. 
Mag.  5.2 


Right 
Asososlon. 


233 

IM 

150 

M 

43 

13 

60 

123 

173 

217 

255 

285 
308 


328 
320 
303 
283 
256 


226 
190 
150 
107 
61 


52.89   ^^ 

53.03  — 

52.69   ^* 

51.87   *^ 

50.59  ^^ 
172 

48.87 

46.76  ^" 


44.36 


240 


16.75 
+0.865 


-0.04 
-0.7 


h     m 
20    54 


s 
53.84 

53.63 
53.61 
53.74 
54.04 

54.50 
55.09 
55.83 
56.67 
57.62. 

58.65 
59.73 
60.85 
61.99 
63.12 

64.22 
65.27 
66.22 
67.08 
67.81 

68.38 
68.78 
69.01 


69.06  -  - 
68.91   ^^ 

33 


21 
3 

13 
30 
46 

69 
74 
84 
05 
103 

106 
113 
114 
113 
110 

105 
95 
86 
73 
57 

40 
23 


68.58 
68.08 
67.45 
66.69 
65.84 

64.94 
64.02 
63.12 
62.28 
61.54 

60.92 
60.46 
60.14 


50 
63 
76 
85 
90 

92 
90 
84 
74 
62 

46 
32 


Dedina- 
tkm. 


-77  19 


/» 


68.94 
65.88 
62.62 
59.23 
55.81 

52.45 
49.21 
46.16 
43.36 
40.89 

38.77 
37.05 
35.77 
34.94 
34.61 

34.74 
35.35 
36.42 
37.92 
39.80 

42.02 
44.50 
47.16 
49.91 
52.65 

55.28 
57.70 
59.81 
61.52 
62.76 


330 
343 
336 

834 
305 
380 
347 
313 


173 
138 

83 

J? 
13 

61 
107 
150 
188 
222 

248 

275 
274 
263 

242 
211 
171 
124 
71 


63.47  ^^ 
63.61  — 
63.15   '* 

102 
159 
208 


62.13 

60.54 

58.46 
55.95 
53.10 


251 
285 


57.160 
4.560 


64.53 
-4.449 


+0.15 
+0.3 


+0.20 
-0.7 


7  XlaMOOfli. 
Mag.  4.7 


Right 


h     m 
20    56 

s 
19.449 


19.455 
19.500 
19.585 
19.706 

19.863 
20.052 
20.274 
20.526 
20.804 

21.107 
21.430 
21.768 
22.118 
22.468 

22.815 
23.149 
23.462 
23.747 
23.993 


45 

85 
131 
157 


180 


363 

378 


850 
850 

847 

884 

313 
285 
346 
305 


24.198  ^^, 

24.355^^ 

24.461 

24.513  — 

24.511     ^ 
51 

24.460 

05 

134 
161 
183 
102 


24.365 
24.231 
24.067 
23.884 

23.692 
23.501 
23.3*22 
23.164 
23.034 

22.936 
22.876 
22.855 


101 
170 
158 
130 

98 


60 
21 


tlm. 


-32  34 


$t 


106 
110 
180 
141 

140 
156 
161 
164 


31.03 
30.14 
29.09 
27.90 
26.60 

25.19 
28.70 
22.14 
20.53 
18.89 

17.27 
15.67 
14.15 
12.73 
11.46 

10.38 

9.50 

8.86 

8.47    ^, 

8.35  — 
13 

8.48 

8.84 

9.42 
10.21 
11.11 


160 
153 
143 
137 
108 


88 

64 
30 


12.11 

13.15 
14.17 
15.13 
15.97 

16.63 

17.12 

17.39 

17.44  — 

17.26   ^* 
38 

16.88 

16.29 

15.51 


36 
58 

70 

00 

100 

104 

102 

06 

84 

66 

40 
37 


50 
78 


19.631 
1.187 


30.68 
-0.639 


\+Q.^ 


+0.03 


^C^rioomi. 
Mag.  4.2 


Right 


h    m 
21    1 

s 
23.684 


23.688 
23.727 
23.799 
23.902 


80 

73 

103 

134 


24.036 
24.201  ^^ 
24.394  *•• 
24.616*^ 
24.862**^ 


25.131 
25.419 
25.724 
26.087 
26.354 

26.669 
26.971 
27.256 
27.516 
27.743 

27.932 

28.078 

28.178 

28.231 

28.237-^ 
30 

28.198 

28.119 

28.007 

27.870 

27.715 

27.552 


806 
8U 
817 
815 

803 
385 
360 
337 
180 


146 

100 

53 


70 
113 
137 
155 
163 

27.390  ^^ 

27.237  ^^ 

27.101  ^^ 

26.990  "^ 
83 

26.908 

26.855 

26.837 


53 

18 


Dedin 
tkm. 


-17 

77.99 
77.96 
77.82 
77.55 
77.17 

76.65 
75.96 
75.13 

74.14 
72.98 

71.70 
70.30 
68.82 
67.S0 
65.78 

64.30 
62.90 
61.62 
60.51 
59.58 

58.86 
58.34 
58.04 
57.93 
58.01 

58.24 
58.59 
59.05 
59.56 
60.08 

60.61 
61.10 
61.53 
61.91 
62.21 

62.41 
62.55 
62.59 


23.751 
1.049 


80.16 
-0.316 


+0.07 


+0.02 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wftshliucton 
MMnTime. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 

20.0 
Mar.    1.9 

11.9 
21.9 
31.9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July    9.6 

19.6 
29.5 
Aug.  8.5 
18.5 
28.4 

Sept.  7.4 
17.4 
27.4 

Oct.  7.3 
17.3 

27.3 

Nov.    6.3 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


|Cypil. 
Mag.  3.9 


AjoenskMi. 


h    m 
21     1 

8 

68.409 
68.335 
68.807  — 
68.326  *• 


58.395 

68.512 
68.677 
68.887 


117 


166 
210 
354 


59.141 

59.432  ** 
322 

59.754 
60.102^ 
60.466^ 
60.837  '^^ 
61.207 '^ 

S68 

61.565 
61.903  ^ 
62.210  ^ 
62.480  ^^ 


Mean  Place 
Sece.Tana 


226 
175 

122 
66 


62.705 

62.880 
63.002 
63.068 
63.077  — 
63.031  ^ 

62.934 


62.793 
62.612 
62.399 
62.166 

61.919 
61.669 


Ml 
181 
213 
233 
247 

260 
244 


61.425 

61.195  ^ 

60.989** 
in 

60.812 

60.668  *** 

60.665*°* 


DecUna- 
tkm. 


+43  36 


// 


29.65 
27.10 
24.36 
21.63 
18.72 

16.06 

13.63 

11.57 

9.94 

8.81 

8.23 
8.24 
8.81 
9.93 
11.57 

13.68 
16.19 
19.02 
22.11 
25.35 

28.69 
32.05 
35.34 
38.50 
41.45 

44.17 
46.67 
48.61 
60.26 
51.47 


365 
274 
283 
281 
366 


243 
206 
163 
113 
68 


1 

67 

112 

164 

211 

251 
283 
300 
834 
334 

336 
329 
316 
306 
272 


eiCygniiT. 
Mag.  5.6 


Rigbt 


240 
204 
166 
121 
75 


62.22 
52.49  — 
62.27   ^ 
51.65   ^^ 
60.35"® 

166 


48.69 
46.62 
44.23 


207 
239 


h  m 
21  3 


8 

15.343 
15.297 


46 
3 


16.294  — 
16.333  ^ 
15.418  ^ 

138 

15.646 


59.037 
1.381 


15.27 
•fO.963 


16.717 
15.930 
16.181 
16.466 

16.781 
17.118 
17.472 
17.832 
18.191 

18.539 
18.869 
19.171 
19.438 
19.664 

19.843 
19.971 
20.047 
20.071 
20.043 

19.968 
19.850 
19.696 
19.514 
19.312 

19.098 
18.884 
18.677 
18.483 
18.313 

18.170 
18.060 
17.988 


171 
313 
361 
386 
316 


837 
364 
360 
860 

330 
302 
267 
226 
179 

128 
76 
24 

28 
76 

118 
164 
182 
202 
214 

214 

207 
194 
170 
143 

110 
72 


DedUn*- 
tkaa. 


+38  20 


ff 


74.68 
72.34 
69.83 
67.25 
64.72 

62.33 
60.21 
58.44 
67.11 
56.27 

55.96 
66.20 
66.99 
58.31 
60.11 

62.36 
64.96 
67.84 
70.96 
74.20 

77.51 
80.81 
84.02 
87.08 
89.94 

92.63 
94.83 
96.76 
98.31 
99.44 


284 
351 
358 
363 


313 

177 

133 

84 

81 

34 

79 

133 

180 

334 

3Q0 
380 
312 
324 
331 

330 
321 
306 
286 
269 

230 
193 
155 
113 
70 


yAqvazii. 
Mag.  4.5 


Right 


100.14 

100.38  — 

100.15  ^ 

99.46  ^ 

98.32  "* 

165 

96.77 
94.86  *•* 
92.63^ 


15.836 
1.276 


61.37 
+0.791 


b  m 
21  5 


8 

10.944 
10.944 
10.977 
11.042 
11.137 

11.264 
11.420 
11.604 
11.816 
12.054 

12.315 
12.595 
12.891 
13.198 
13.508 

13.815 
14.113 
14.392 
14.647 
14.870 

15.057 
15.202 
15.302 
15.355 
15.364 

15.329 
15.255 
15.149 
15.018 
14.870 

14.713 
14.667 
14.409 
14.278 
14.169 

14.086 
14.082 
14.010 


0 

33 

65 

96 

127 

166 
184 
212 


261 


280 
296 
307 
810 
307 

298 
279 
256 
223 
187 


145 

100 

63 

9 

36 

74 
106 
131 
148 
167 

166 
148 
131 
109 
83 

64 

22 


tion. 


-11  41 


// 


67.77 
68.06 
58.25 


29 
19 


58.36  — 
68.33    ^ 

18 

68.15 
67.80 
67.26 
66.51 
55.67 

54.43 
63.13 
51.69 
50.14 
48.54 

46.92 
45.34 
43.83 
42.43 
41.20 

40.13 
39.27 
38.61 
38.15 
37.89 

37.80 
37.87 
38.08 
38.38 
38.76 

39.20 
39.66 
40.14 
40.61 
41.07 

41.60 
41.90 
42.25 


36 
64 

75 

94 

114 

130 
144 
166 
160 
162 

168 
151 
140 
123 
107 

86 
66 

46 

36 

9 

7 

31 
30 
38 
44 

46 
48 
47 
46 
43 

40 
86 


Bradley  8777. 
Mag.  5.9 


Rl^t 
AfloeBston. 


10.966 
1.021 


61.06 
-0.207 


h    m 
21    7 

8 

4.14 
3.58 
3.17 
2.94 
2.92 

3.09 
3.45 
3.99 
4.69 
5.54 


56 

41 

33 

3 

17 

36 
54 
70 
86 

94 


6.48 
7.60 
8.56 
9.63 
10.67 

11.66 
12.66 
13.34 
14.00 
14.61 

14.85 
15.03 
15.05  — 
14.88   " 

32 
47 


102 
106 
107 
104 
99 

90 
78 
66 
61 
34 

18 


14.56 

14.09 
13.46 
12.72 
11.87 
10.93 

9.93 
8.89 
7.85 
6.81 
5.83 

4.92 
4.12 
3.45 


63 
74 
85 
94 
100 

104 

104 

104 

98 

91 

80 
67 


DecUns- 

tiOQ. 


+77  47 


ft 


72.39 
69.75 
66.78 
63.59 
60.30 

67.05 
53.96 
51.16 
48.76 
46.86 

45.52 
44.77  ^^ 
44.66  — 
45.18  " 
46.30  "^ 

168 

47.98 


264 
297 
319 
329 
325 

309 
280 
240 
190 
134 


75 


50.18 

52.82 
55.84 
59.14 

62.67 
66.32 
70.03 
73.71 

77.27 

80.67 
83.80 
86.63 
89.06 
91.05 

92.56 
93.52 

93.90  — 
93.70  ^ 

92.91  '^ 
139 

91.52 

89.60 

87.22 


220 
364 
302 
330 
353 

365 
371 
368 
366 
340 

313 
283 
243 
199 
151 


96 


192 


\ 


8.907 
4J^ 


53.39 


Bfa,  D««a 


+0.04 


D^,  J)^      M^ 


-0.05 
-0.7 


+0.05 
1+0.3 


-0.04 
-0.7 


MM 

1+o.a 


-on 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Idiliicton 
Mb  Tuna. 


1.1 

11.1 

21.1 

31.0 

Peb.  10.0 

20.0 
Itmr.    1.9 

11.9 
21.9 
31.9 

Aiur.  10.8 
20.8 
30.8 

Mmy  10.8 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July    9.6 

19.6 
29.5 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.  7.3 
17.3 

27.3 

Nov.    6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


9"  CygDla 
liag.4.8 


RUtht 


146 
188 


h     m 
21    14 

13!683  ^ 
13.513 
13.483  — 
13.495  " 
13.651  " 

101 


13.652 
13.798 
13.986 
14.215 
14.482 

14.781 
15.104 
15.447 
15.801 
16.156 

16.502 
16.834 
17.139 
17.412 
17.645 


M7 


sa 

854 
886 
846 


278 


187 

17.832  ^ 

17.968 

18.053 

18.084  — 
18.064  '^ 


17.994 
17.880 
17.728 
17.546 
17.341 

17.123 
16.901 
16.682 
16.475 
16.286 

16.124 
15.992 
15.897 


70 


114 
153 
183 
305 
318 


310 
107 
180 
163 

133 
06 


DeoUoa- 
tkm. 


+39    3 


ff 


31.43 
29.07 
26.50 
23.85 
21.22 

18.71 
16.42 
14.47 
12.93 
11.86 

11.32 
11.34 
11.89 
12.98 
14.56 

16.59 
19.00 
21.72 
24.70 
27.82 

31.03 
34.27 
37.44 
40.47 
43.33 

45.94 
48.27 
60.25 
51.85 
53.05 


3)6 

357 
365 


351 


105 

154 

107 

54 

3 
55 

100 
158 


341 

373 


813 
831 

834 
817 
803 
386 
361 


108 
160 
130 

77 


53.82 
54.13  — 
53.97  *• 
53.35  " 
52.27*^ 

151 

60.76 


48.87 
46.65 


180 


e^  XlcrosoopU. 
Mag.  4.9 


Rl6^ 


b     m 
21    15 

s 
34.731 
34.708  — 
34.727  ^' 
34.789  ^ 
34.892  *^ 

145 


35.037 
35.219 
35.440 
35.696 
35.984 

36.302 
36.645 
37.008 
37.386 
37.771 

38.154 
38.627 
38.880 
39.206 
39.492 


183 

331 
356 


818 


848 
863 
878 
885 

883 

873 
853 
836 
386 
343 


39.734 

39.928 

40.062 

40.139 

40.157  — 
80 

40.118 

01 

136 
174 
100 
315 

318 
310 
103 
167 
133 

05 
54 


40.027 
39.891 
39.717 
39.518 

39.303 
39.085 
38.875 
38.682 
38.515 

38.382 
38.287 
38.233 


tkm. 


-41    8 


ff 


72.13 
70.81 
69.27 
67.56 
65.71 

63.76 
61.73 
59.66 
57.59 
55.54 

53.57 
51.70 
49.97 
48.44 
47.13 

46.08 
45.32 
44.86   ,, 
44.72  — 
44.90   " 

48 

45.38 
46.15 
47.16 
48.39 
49.76 


133 

154 
171 
185 
105 

303 
307 
307 
305 
107 

187 
173 
153 
181 
105 


76 
46 


51.22 

52.70 
54.14 
55.46 
56.59 

57.51 
58.14 
58.47 


58.49  — 

58.19  ^ 
63 


77 
101 
133 
137 
146 

148 
144 

183 

113 

03 

63 
33 


57.57 

56.68 
55.53 


80 
115 


aCephet 
Mag.  2.6 


Rlfl^ 


h     m 
21    16 


8 

37.44 
37.23 
37.10 
37.03 
37.05 

37.15 
37.34 
37.60 
37.94 
38.34 

38.79 
39.29 
39.81 
40.34 
40.87 

41.38 
41.86 
42.29 
42.67 
42.98 

43.21 
43.36 
43.44 
43.44 
43.36 

43.20 
42.96 
42.67 
42.34 
41.96 

41.55 
41.13 
40.70 
40.29 
39.90 

39.54 
39.23 
38.98 


31 

13 

7 

3 

10 

10 
26 
84 
40 
45 

50 
63 
53 
58 

51 

48 
48 
88 

81 
33 

15 
8 
0 
8 

16 

34 
30 
83 
88 
41 

43 
43 
41 
SO 
86 

81 
35 


DecUna- 
Uoa. 


+62  14 


// 


49.51 
46.88 
43.93 
40.79 
37.59 

34.44 
31.49 
28.84 
26.60 
24.86 


363 
205 
814 
830 
315 


305 
365 
334 
174 
118 
23.68 

23.10  — 
23.16  • 
23.83  •^ 
25.09*^ 

181 

26.90 
29.21 
31.95 
35.03 
38.39 

41.94 
45.59 
49.27 
52.89 
56.38 

59.66 
62.67 
65.35 
67.63 
69.47  ^" 

134 

70.81 
71.62  I 
71.87  — 
71.54  ^ 
70.64  ^ 

146 

69.18 


381 
274 
808 
836 
355 


365 
368 
362 
340 
328 


801 
368 


67.21 

64.79 


107 
343 


I  Caprioomi. 
Mag.  4.3 


Rifi^ 
AsoeEoloii. 


h 
21 


m 
17 


• 
44.325 
44.314  — 
44.336  " 
44.390  " 
44.476  ^ 

117 

44.593 

147 

in 

307 
333 
259 


44.740 
44.917 
45.124 
45.357 

45.616 
45.896 
46.195 
46.505 
46.822 

47.139 
47.446 
47.739 
48.007 
48.247 


380 
300 

310 
317 
317 

307 
303 
368 
310 
202 


48.449  j^ 
48.609  ,,, 
48.724  ^ 
48.793 
48.814  — 

24 

48.790 


48.726 
48.627 
48.500 
48.353 

48.196 
48.037 
47.884 
47.746 
47.629 

47.536 
47.473 
47.441 


64 

00 

127 

147 

157 


160 
153 
138 
117 
03 


63 
32 


Declina- 
tion. 


-17   10 


// 


46.81 
46.79 
46.66 
46.40 
46.00 

45.46 
44.75 
43.88 
42.84 
41.63 

40.28 
38.81 
37.26 
35.66 
34.05 

32.47 
30.98 
29.61 
28.40 
27.38 


3 

13 
26 

40 

54 

71 

87 

104 

131 

135^ 

147 
155^ 
160 
161 
15ft 

140 
137 
121 
102 
81 


25.98 

25.61   ,, 

25.47  — 

25.51     * 
28 


25.74 
26.09 
26.56 
27.10 
27.67 

28.24 
28.79 
29.29 
29.72 
30.07 

30.33 
30.50 
30.59 


35 
47 
54 
57 
57 

55 

50 
48 

35 
26 

17 
0 


If esa  Place 
8ee«,Tknl 


14.011 
1. 


17.18 
+0.812 


84.975 
1.328 


69.83 
-0.874 


38.892 
2.148 


31.36 
+1.900 


44.339 
1.047 


48.86 
-0.309 


+0.06 
44K8 


-0.04 
-0.7 


+0.08 
+0.8 


+0.04 
-0.7 


+0.03 
+U.3 


-0.10 


+0.07 
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FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mhinctoa 
HnT&ne. 


Mag.  8.1 


Rl«»it 


Jan.  1.1 
11.1 
21.1 
81.0 

Feb.  10.0 

20.0 
Mjir.    2.0 

11.9 
21.9 
81.9 

Apr.  10.8 
20.8 
80.8 

May  10.8 
20.7 

80.7 

June   9.7 

19.7 

29.6 

July    9.6 

19.6 
29.5 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.  7.4 
17.3 

27.3 

Nov.    6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


h     m 
21    27 

17.800  ^ 

17.780  — 

17.791   " 
S9 

70 

M 


17.830 
17.900 

17.999 
18.130 
18.291 
18.480 
18.696 

18.941 
19.206 
19.493 
19.791 
20.096 

20.404 
20.708 
20.988 
21.251 
21.486 

21.686 
21.846 
21.963 
22.035  ^ 
22.063  — 

16 

22.048 
21.993 
21.906 
21.790 
21.656 


181 
161 
iw 

US 
313 

967 
986 

9»8 
307 
306 

909 

985 


986 
90O 

160 

117 

79 


Mean  Place 
8eca,Tan6 


21.510 
21.361 
21.217 
21.084 
20.970 

20.875 
20.807 
20.766 


66 

87 
116 
134 
146 

149 
144 
133 
114 
95 

68 

41 


DecUnft- 
tion. 


-  5  55 


ff 


37.11 
37.67 
38.19 
38.60 
88.89 

39.03 
38.97 
38.69 
88.18 
37.42 

36.43 
35.20 
33.78 
32.19 
30.48 

28.71 
26.91 
25.14 
23.44 
21.86 

20.43 
19.19 
18.15 
17.31 
16.69 

16.27 

16.05 

16.00  — 

16.11   " 
96 

34 


66 

69 
41 
99 
14 

6 
98 
61 
76 
90 

193 
149 

160 
171 
177 

180 

in 

170 
158 
143 

194 

104 

84 

62 

42 

99 


/^C^pliei. 
Mag.  3.3 


Rl^t 


16.36 

16.70 
17.15 
17.66 
18.22 
18.82 

19.45 
20.08. 
20.70 


46 
61 
56 
60 
63 

63 
62 


h      m 
21    27 


17.762 
1.005 


41.62 
-0.104 


-Mk06 
HbO.8 


+0.01 
-0.6 


8 

35.08 
34.74 
34.47 
84.32 
84.28 

34.36 
34.56 
34.87 
35.28 
35.80 

36.38 
37.02 
37.70 
38.40 
39.10 

39.78 
40.41 
40.96 
41.47 
41.89 

42.20 
42.41 
42.51 
42.50 
42.39 

42.18 
41.88 
41.47 
41.01 
40.49 

39.92 
39.33 
38.72 
38.11 
37.53 

36.99 
36.50 
36.10 


34 

97 

16 

4 

8 

90 
81 
41 
63 
68 

64 
68 
70 
70 
68 

63 

67 
49 
42 
31 

21 
10 

1 

11 
21 

30 
41 
46 
52 
67 

59 
61 
61 
58 
54 

49 
40 


DeoUnft- 
tkm. 


+70  12 


// 


969 


37.62 
85.10 
32.24 
29.11 
25.86 

22.62 
19.52 
16.67 
14.20 
12.20 

10.73 

^•88   35 
9.63  — 

10.01  ^ 

11.01  ^~ 

167 

12.58 


313 
336 
334 

310 
385 
947 
900 
147 


86 


{AquaiU. 
Mag.  4.8 


Ri^t 


14.67 
17.23 
20.18 
23.44 

26.95 
30.60 
34.83 
38.05 
41.68 

45.14 
48.38 
51.31 
53.86 
55.99 


909 

956 
995 
836 
351 

365 
873 
873 
863 
346 


324 
393 
355 
313 
165 


^l'^  113 
58.77   ^ 

59.32  — 

59.27     ^ 

58.65  •^ 

122 
57.43 

55.66  ^^^ 
53.39  ^^ 


87.302 
2.954 


17.78 
+2.779 


h     m 
21    33 

26.541 

26.518  — 

26.522    * 
35 

66 
96 


+0.02 
+0.3 


-0.15 
-0.6 


125 
156 
185 
915 
941 

964 
984 


26.557 
26.623 

26.718 
26.843 
26.999 
27.184 
27.399 

27.640 
27.904 
28.188 
28.486 
28.794 

29.108 
29.405 
29.695 
29.963 
30.204 

30.411 

30.578 

30.702 

30.782 

30.816  — 
9 

30.807 

30.760 

30.676 

30.564 

30.433 


308 
809 

302 

990 
968 
941 
307 


167 

124 

80 


30.289 
30.141 
29.997 
29.863 
29.746 

29.650 
29.579 
29.534 


47 

84 

113 

131 

144 

148 
144 
134 
117 
96 

71 
45 


DecUofr- 
tion. 


-  8  12 


ff 


61.21 
61.66 
62.04 
62.30 


46 

38 
36 


62.44  — 
3 


62.42 
62.21 
61.80 
61.16 
60.29 


59.20 
57.91 
56.44 
54.81 
58.10 

51.33 
49.57 
47.84 
4(f.22  "^ 
44.72 


31 
41 
64 
87 
109 

139 
147 
163 
171 
177 

176 
173 


74C7gni. 
Mag.  5.1 


Ri«ht 


43.39 
42.26 
41.33 
40.63 
40.13 

39.85 
39.75 
39.81 
40.03 
40.36 

40.77 
41.25 
41.78 
42.34 
42.90 

43.47 
44.01 
44.52 


150 
133 

113 
93 
70 
50 
28 

10 

0 
22 
33 
41 

48 
53 
56 
56 
57 

54 
51 


26.480 
1.010 


65.17 
-0.144 


h     m 
21    33 


s 
41.782 

41.689 
41.636 


93 
53 


41.623  — 
41.655  ^ 

TJ 

41.732 

122 

169 

212 

353 

388 


+0.06 
+0.3 


+0.01 


41.854 
42.023 
42.235 
42.488 

42.776 
43.095 
43.436 
43.793 
44.155 

44.514 
44.859 
45.183 
45.475 
45.729 


319 
341 
357 
363 
360 


345 
334 
393 
354 
211 


161 

109 

57 


45.940 
46.101 
46.210 
46.267 
46.270  — 

46 
46.224 
46.131 
45.997 
45.830 
45.639 


45.429 
45.211 
44.993 
44.783 
44.586 

44.409 
44.261 
44.144 


93 
134 
167 
191 
310 

318 
318 
310 
197 
177 

148 
117 


DaoUoA- 
tion. 


+40     2 


// 


836 
347 
361 
363 
364 


235 
306 
167 
123 
71 


_18 

37 

91 

143 

186 


72.13 
69.88 
67.41 
64.80 
62.17 

59.63 
57.28 
55.22 
53.55 
52.33 

51.62 
51.44 
51.81 
52.72 
54.14 

56.00 
58.28 
60.90 
63.79 
66.87 

70.07 
73.31 
76.52 
79.64 
82.59 

85.33 
87.80 
89.95 
91.74 
93.14 

94.12 

94.64 

94.69  — 

94.28   *^ 

93.39  ^ 
138 

92.06 


263 
380 
308 
330 

324 
321 
313 
395 
274 

247 
216 
179 
140 
98 


52 


90.32 

88.23 


174 
909 


42.096 
1.306 


.56.72 
+0.841 


+0.05 
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Washlnston 
ICean  Time. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 

20.0 
Mar.  2.0 
11.9 
21.9 
31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.7 

30.7 

June    9.7 

19.7 

29.6 

July     9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.  7.4 
17.3 

27.3 

Nov.    6.3 

16.3 

26.2 

Dec.     6.2 

16.2 
26.1 
36.1 


7  Capilconil. 
Mag.  3.8 


RJ«bt 
Afloenskm. 


h      m 
21     35 

8 

36.380   ^ 

36.355  — 

36.359     ^ 
36 

67 

97 


36.395 
36.462 

36.550 
36.688 
36.848 
37.037 
37.257 

37.504 
37.774 
38.065 
38.373 
38.688 

39.007 
39.321 
39.620 
39.900 
40.151 


129 
160 
189 
220 
347 


370 
891 
308 
315 
319 


314 

299 
2SU 
251 
217 


40.368  3„^ 
40.544  ,3^ 
40.676 
40.763 
40.801  — 

6 


40.795 
40.748 
40.664 
40.549 
40.413 


Mean  Place 
Sec  5,  Tan  6 


40.264 
40.110 
39.958 
39.818 
39.695 


39.594 
39.519 
39.472 


47 

84 

115 

136 

149 

154 
152 
140 
123 
101 

75 
47 


Declina- 
tion. 


-17     1 


// 


41.67 
41.67 
41.54 
41.27 
40.86 

40.29 
39.54 
38.62 
37.52 
36.26 

34.85 
33.32 
31.68 
29.99 
28.30 

26.64 
25.06 
23.(»() 
22.30 
21.20 

20.31 
19.66 
19.24    , 

IS 

19.06  — 
19.08     ^ 

22 

19.30 
19.67 
20.17 
20.75 
21.38 

22.01 
22.63 
23.20 
23.69 
24.11 

24.42 
24.63 
24.72 


0 
13 
27 
41 
57 

75 

92 

110 

126 

141 

153 
164 
169 
169 
166 

l.W 
146 
130 
110 
89 

65 
42 


37 
50 
58 
63 
63 

62 
57 
49 
42 
31 

21 
9 


Mag.  2.5 


Right 
Aacenakm. 


h 
21 


m 
40 


s 
12.506   ^ 

40 

12.466 

10 

12.456  — 
12.476   ^ 

48 


12.524 

12.605 
12.718 
12.862 
13.039 
13.247 

13.482 
13.743 
14.023 
14.320 
14.626 

14.932 
15.232 
15.520 
15.785 
16.023 


81 


113 
144 

177 

308 


23.'> 


261 
S80 
397 
306 
306 


300 
28.S 
265 
338 
203 


16.226 
16.391 
1(>.513 
16.591 


165 
122 

78 


16.625  — 

8 

16.617 


86.330 
1.046 


43.54 
-0.306 


7 


+0.07 
+0,3 


+0.02 
-0,% 


46 

82 

109 


16.571 

16.489 
16.380 
16.251  ^^ 

143 

16.106 
15.960 
15.813 
15.675 
15.551 

15.445 
15.362 
15.304 


148 
147 
138 
124 
106 


83 

58 


Declina- 
tion. 


+  9  30 


// 


126 
128 
127 
118 


104 
84 
58 


19.26 
18.00 
16.72 
15.45 
14.27 

13.23 
12.39 

11.54-^ 
11.58     * 

43 

12.00 
12.76 
13.86 
15.26 
16.94 


18.85 
20.92 
23.10 
25.33 
27.56 

29.74 
31.79 
33.71 
35.45 
36.97 

38.28 
39.34 
40.15 
40.72 
41.04 

41.13 
40.98 
40.62 
40.04 
39.25 

38.29 
37.17 
35.05 


76 
110 

140 
168 
191 

307 
31S 
223 
223 
218 

205 
192 
174 
152 
1.31 

106 

81 

57 

32 

9 

15 
36 
58 
79 
96 

112 
122 


12.445 
1.014 


10.84 
+0.167 


nCeph«L 
Mag.  4.8 


0  Capiiconii. 
Mag.  3.0 


40.06 
+0.3 


-0.01 
-0.0 


Ri^it 


h     m 
21    40 


1 
42.31 
41.91 
41.60 
41.41 
41.34 

41.38 
41.54 
41.88 
42.22 
42.72 

43.30 
43.95 
44.64 
45.36 
46.09 

46.80 

47.47 
48.09 
48.63 
49.09 

49.44 
49.69 
49.84 
49.88 
49.80 

49.61 
49.33 
48.96 
48.52 
48.00 

47.42 
46.82 
46.20 
45.58 
44.98 

44.40 
43.88 
43.42 


40 

81 

10 

7 

4 

16 
39 
89 
60 
68 

65 

•9 
73 
73 
71 

67 
63 
64 
46 
85 

25 

15 

4 

8 
19 

28 
37 
44 
52 
58 

60 
62 
62 
60 
58 

52 
46 


tlon. 


+70  56 


// 


38.86 
36.00 
33.25 
30.20 
27.00 

23.77 
20.64 
17.72 
15.16 
13.02 


i75 


RItfit 


US 


n4 

161 


11.41  ^ 
10.89  ^ 
9.96  — 
10.16  *" 
10.97 


12.37 
14.31 
16.73 
19.56 
22.72 

26.17 
29.78 
33.51 
37.25 
40.93 


81 
140 

IM 

343 
383 
816 
846 


861 
873 
874 
368 
354 


44.47 
47.81 
50.87 
53.57 

55.88 

57.71 
59.03 
59.79 
59.96  — 
59.53  ^ 

103 

58.51 

160 
311 


834 
806 
370 
381 
183 

183 
76 


56.92 
54.81 


h      m 
21    42 


81 
ft 


44.390 
3.063 


17.60 
+2.895 


\+0.^ 


-0.16 


s 
84.401 

84.370 
84.368-^ 
84.896  " 
84.455  ^ 

80 

84JM4 
84.666"^ 
84.818'*' 
86.000  **• 
86.214  *'* 

341 

86.465 
85.722*' 
86.010 
86.316 
86.681  •" 

819 

86.960 
37.265  *** 
37.566  *^* 
37.860^ 
88.105^ 

320 

88.325 
38.507  *** 
38.646"" 
38.739 
38.785 


38 

46 

0 


41 

78 


38.785 
38.744 
38.666 
38.557  *~ 
38.426  "^ 

145 

38.281 
38.129  ^^ 
37.980  *^* 
37.839  "^ 
37.716  *® 

104 

37.612 
37.533   ^ 
37.480   ^ 


tkD. 


-16  29 


#/ 


41.88 
41.92- 
41.84    * 

a 


4i.eo 

41.22 

40.68 
89.95 
89.06 
87.97 
36.71 

35.30 
83.75 
82.10 
80.89 
28.66 

26.97 
25.S6 


n 

m 

KB 

m 
m 

IS 

i« 
in 
in 
\m 

Id 


23.85^*^ 

134 
114 

n 
4r 

21 
1 


22.51 
21.87 

20.44 
19.75 
19.28 
19.07 


19.06- 

20 


19.26 
19.61 
20.10 
20.69 
21.33 


21.98 
22.62 
23.22 
23.76 
24.21 

24.57 
24.82 
24.96 


» 

49 
69 
64 
65 

64 

60 
61 
45 

SI 

% 
14 


84.826 
1.048 


43.77 
-0.296 


+0.06 


+0.02 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


'Wi 


■ahinfUn 
HnTime. 


I  Aqnaiii. 
Mag.  4.4 


Right 

AflOCDSiOil. 


Jan.  1.1 
11.1 
21.1 
31.1 

Feb.  10.0 


ao.0 

2.0 
11.9 
21.9 
31.9 


Apr. 


10.9 
20.8 
30.8 
Msy  10.8 
20.8 

30.7 

June    9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.3 

27.3 

Nov.    6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
86.1 


h    m 
22    2 


8 

4.010 
3.962 


48 


90 

3.942  — 
3.950    * 


3.987 

4.054 
4.153 
4.283 
4.446 
4.639 

4.864 
5.117 
5.393 
5.688 
5.998 

6.314 
6.629 
6.934 
7.224 
7.487 

7.721 
7.917 
8.071 
8.180 
8.244 

8.263 
8.240 
8.179 

O.UvO 

7.970 

7.836 
7.694 
7.550 
7.411 
7.283 

7.174 
7.084 
7.019 


87 
67 

M 

180 

les 

198 


S58 
976 


810 
816 

816 
806 


984 

106 

164 

100 

64 

19 

93 

61 

91 

118 

184 

149 
144 

189 
198 
109 

90 
66 


Declina- 
tion. 


-14  15 


n 


16 


45.42 

45.58 

45.61  — 

45.50   " 
97 

44 


SOCe^ei. 
Mag.  5.4 


Right 
Ascwnrion. 


45.23 

44.79 
44.16 
43.34 
42.32 
41.10 

39.71 
38.16 
36.47 
34.70 
32.89 

31.09 
29.33 
27.68 
26.17 
24.85 

23.73 
22.84 
22.21 
21.81 


68 


IQS 


189 


166 


177 
181 
180 


176 
166 
161 
189 
119 

89 
63 
40 


21.65  — 

4 

21.69 
21.95 
22.35 
22.87 
23.47 


96 

40 
69 
60 


24.13 
24.79 
25.44 
26.04 
26.58 

27.04 
27.41 
27.66 


66 
66 

60 
64 
46 

87 


h    m 
22    2 

s 
31.91 
31.63 
31.42 
31.28 
31.21 

31.22 
31.31 
31.49 
31.74 
32.08 

32.48 
82.94 
33.44 
33.96 
34.51 

35.05 
35.57 
36.06 
36.51 
36.90 

37.22 
37.47 
37.65 
37.75 
37.77 

37.71 
37.58 
37.37 
37.11 
36.80 

36.45 
36.07 
35.67 
35.27 
34.87 

34.49 
34.14 
33.83 


98 

91 

14 

7 

1 

9 
18 
96 
84 

40 

46 
60 
69 
66 
64 

59 
49 
46 

89 
89 

96 

18 

10 

9 

6 

18 
91 
96 
81 
85 

38 
40 
40 
40 


86 
81 


Declina- 
tion. 


+62  23 


// 


919 
958 


806 

819 


45.17 
42.98 
40.40 
37.52 
34.46 

31.34 

28.31 

25.45 

22.92*" 

20.79  "* 
168 

1«-1«  108 

18.08  ^ 

17.59  — 

17.70   " 

18.42  " 
198 


19.70 
21.52 
23.83 
26.55 
29.62 

32.95 
36.48 
40.12 
43.79 
47.42 

50.92 
54.24 
57.29 
60.02 
62.37 

64.27 
65.66 
66.53 
66.83 
66.56 

65.70 
64.28 
62.35 


a  Orals. 
Mag.  2.2 


Rifl^ 


189 
931 
979 

807 
338 

853 
864 
367 
863 
350 

389 
805 
973 
985 
190 


139 
87 

97 
86 

149 
198 


h  m 
22  3 

7!871 
7.773 
7.719  ^^ 
7.708  — 
7.742  ** 

79 


7.821 
7.946 
8.115 
8.329 
8.586 

8.882 
9.215 
9.580 
9.971 
10.378 

10.795 
11.211 
11.615 
11.998 
12.349 

12.659 
12.918 
13.122 
13.263 
13.342 

13.358 
13.311 
13.208 
13.057 
12.868 

12.650 
12.415 
12.175 
11.941 
11.724 

11.531 
11.370 
11.246 


196 
169 
914 
957 


866 
891 
407 
417 

416 
404 
883 
851 
810 

959 

904 

141 

79 

16 

47 
103 
151 
180 

918 

935 

940 
934 
917 
193 

161 
194 


Declina- 
tion. 


-47  20 


H 


141 
173 
900 
991 
938 

951 
959 
262 
957 
959 


940 


79.95 

78.54 
76.81 
74.81 
72.60 

70.22 
67.71 
65.12 
62.50 
59.93 

57.41 
55.01 
52.79 
60.80 
49.07 

47.66 
46.59 
45.90  1 
45.59  — 
45.69  ^^ 

46 

46.15 
47.00 
48.18 
49.63 
51.32 


tPegasi. 
Mag.  4.0 


199 
178 
141 


107 


53.15 
55.07 
56.99 
58.82 
60.47 

61.89 
63.01 
63.77  33 
64.15  — 
64.14     ^ 

43 

63.71 
62.89 
61.71 


85 
118 
145 
169 
183 

193 
102 
183 
165 
149 

119 
76 


89 
118 


RiC^ 
Ascension. 


h    m 
22    8 

8 

14.452 
14.376 
14.328 


76 

48 


17 

14.311  — 
14.328  " 

50 

14.378 


14.465 
14.590 
14.753 
14.953 

15.186 
15.450 
15.739 
16.049 
16.371 

16.697 
17.019 
17.328 
17.618 
17.880 

18.107 
18.295 
18.438 
18.536 
18.588 

18.595 
18.560 
18.488 
18.385 
18.256 

18.109 
17.952 
17.792 
17.634 
17.485 

17.350 
17.234 
17.140 


87 
195 
163 
900 
933 


964 


310 
822 
396 

329 
309 
990 
962 
227 


188 

143 

98 

52 

7 

35 

72 

103 

129 

147 

167 
160 
158 
149 
135 

116 
94 


Declina- 
tion. 


+24  56 


// 


69.15 
67.47 
65.64 
63.72 
61.80 

59.96 
58.29 
56.87 
55.77 
55.05 

54.74 
54.88 
55.46 
56.47 
57.89 

59.68 
61.78 
64.12 
66.67 
69.33 

72.06 
74.78 
77.43 
79.96 
82.33 

84.49 
86.41 
88.05 
89.40 
90.42 

91.11 

91.46 

91.47  — 

91.11   ^ 

90.41   ^ 
101 

89.40 

182 

167 


168 
188 
199 
199 
184 


167 

142 

110 

79 

31 

14 

58 

101 

142 

179 

210 
934 
256 
266 
273 

272 
265 
253 
237 
116 

192 
164 
135 
102 
69 

36 


88.08 

86.51 


MeftnFlioe 
8eca»Tuil 


8.847 
1.082 


47.68 
-0.264 


32.767 
2.158 


24.23 
+1.912 


8.061 
1.476 


74.79 
-1.086 


14.360 
1.103 


56.23 
+0.465 


+OXM 
+041 


+Oi)l 
-0.5 


+0.04 
-M).3 


-0.11 
-0.5 


+0.08 
+0.3 


+0.06 


+0.05 
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shincton 
in  Tune. 


n.  1.1 
11.1 
21.1 
81.1 

9b.  10.0 


ir. 


ST. 


»y 


20.0 
2.0 
12.0 
21.9 
81.9 

10.9 
20.8 
80.8 
10.8 
20.8 

80.7 

9.7 

19.7 

29.7 

ly    9.6 

19.6 
29.6 
]g.  8.5 
18.5 
28.5 

>pt.  7.5 
17.4 
27.4 

ct.  7.4 
17.4 

27.3 

or.   6.3 

16.3 

26.2 

6.2 


6C 


16.2 
26^ 
86.1 


bPlace 
I,  Tan  a 


JKB 


^Aqiiaxtt. 
Mag.  4.3 


Bight 


h     m 
22     12 


64 


8 

33.854 

33.800  ^ 

33.771  "^ 

33.768  — 

33.793  ^ 
64 


33.847 
33.933 
34.050 
34.199 
«l4.«5cHI 

94.0v9 
o4.o94 

35.102 
35.389 
35.693 

36.003 
36.314 
36.616 
36.905 
37.169 

37.405 
37.604 
37.764 
37.879 
37.952 

37.961 
37.968 
37.920 
37.838 
37.733 

37.609 
37.475 
37.338 
87.204 
37.080 

86.970 
86.878 
36.807 


86 
117 
140 
181 
318 


941 


287 

aM 

SIO 

311 
303 


364 
336 

100 

160 

116 

73 


13 
48 
83 

106 

134 

134 
137 
134 
134 
110 

OS 
71 


DeeUn»- 
tkm. 


-  8  10 


ff 


44 

36 


69.65 
70.09 
70.44  . 
70.67   ^ 
70.76  — 

7 

70.69 
70.42 
69.95 
69.24 
68.31 

67.14 
65.77 
64.22 
62.51 
60.70 

58.84 
56.96 
55.13 
53.38 
51.78 

50.34 
49.12 
48.10 
47.33 
46.79 


37 

47 

71 

08 

117 

187 
166 
171 
181 
186 

188 
188 
176 
100 
144 

133 

103 

77 

64 

31 

46.48  ^^ 

46.38  — 

46.46    ® 
36 

38 

40 


46.72 
47.10 

47.59 
48.14 
48.73 
49.35 
49.97 

50.58 
51.14 
51.65 


66 

60 
03 
03 
61 

66 

61 


aTncaiue. 
Mag.  2.9 


Right 
Ascmsion. 


83.629 
1.010 


73.41 
-0.144 


-M>.06 
+0A 


'fO.Ol 


h     m 
22    12 


8 

57.16 
56.98 
56.85 
56.78 
56.78 

56.85 
56.98 
57.18 
57.43 
57.75 

58.12 
58.54 
59.00 
59.50 
60.02 

60.56 
61.10 
61.63 
62.13 
62.59 

63.00 
63.35 
63.62 
63.80 
63.91 

63.93 
63.87 
63.73 
63.50 
63.23 

62.92 
62.57 
62.21 
61.85 
61.51 

61.19 
60.92 
60.71 


18 

13 
7 
0 
7 

13 
30 
36 
33 
87 

43 
46 
60 
63 
64 

64 
63 

60 
46 
41 

36 
37 
18 
11 
3 

6 
14 
33 
37 
31 

36 
36 
36 

34 
33 

37 
31 


DecliDft- 
tion. 


-60  39 


// 


56.83 
54.89 
52.59 
49.97 
47.13 

44.10 
40.98 
37.82 
34.69 
31.67 

28.78 
26.12 
23.72 
21.64 
19.93 

18.63 
17.77  ^^ 
17.36  — 
17.42  • 
17.W  *^ 

06 

18.89 


104 
330 
363 
384 
303 

813 
316 
313 
303 
280 

366 

340 
306 
171 
130 


86 


20.27 
22.00 
24.04 
26.29 

28.68 
31.12 
33.51 
35.75 
37.74 

39.40 
40.66 
41.46 
41.77 
41.56 

40.85 
39.64 
37.98 


138 
178 
304 
335 
330 


344 

330 
334 
100 
166 


136 
80 
31 
31 

n 

131 
166 


57.760 
2.041 


49.32 
-1.779 


I  -hOA 


»-0.11 
-0^ 


YAqvazii. 
Mag.  4.0 


Right 
Ascension. 


78 
110 
143 
176 
308 


364 


h  m 
22  17 

28.639 

28.581 

28.547  ^^ 

28.537  — 

28.556  ^* 
47 

28.603 

28.681 

28.791 

28.933 

29.109 

29.317 
29.553 
29.817 
30.100 
30.400 

30.708 
31.016 
31.317 
31.604 
31.867 

32.103 
32.302 
32.463 
32.581 
32.656 

32.688 
32.680 
32.636 
32.560 
32.459 

32.340 
32.211 
32.077 
31.946 
31.823 

31.713 
31.618 
31.545 


300 
308 

308 

301 
387 


100 

161 

118 

76 

— 

8 
44 

76 
101 
110 

130 
134 
131 
138 
110 

06 
73 


BecUna- 
tion. 


-  1  47 


// 


39.49 
40.19 
40.85 
41.43 
41.90 


70 
66 
68 

47 
31 

^•21    13 

42.34  — 
42.24   ^^ 

36 
61 
87 


41.89 
41.28 

40.41 
39.26 
37.89 
36.30 
34.55 

32.67 
30.72 
28.75 
26.82 
24.96 

23.22 
21.67 
20.30 
19.15 
18.22 

17.53 
17.05 
16.80 
16.73  — 
16.84   " 


116 

137 
160 
176 
188 

106 
107 
103 
186 
174 


166 

137 

116 

03 

60 

48 
36 


17.10 
17.49 
17.99 
18.58 
19.23 

19.95 
20.68 
21.42 


60 
60 
66 

73 

73 
74 


28.383 
1.000 


45.05 
-0.(»1 


81  Pegasl. 
Mag.  4.9 


Right 
Asce^ion. 


I 


Declina- 
tion. 


h      m 
22     17 


8 

32.108 
32.042 
31.998 


66 
44 


31.982  — 
31.994   " 

42 


32.036 
32.110 
32.218 
32.360 
32.537 


32.748 
32.987 
33.254 
33.542 
33.845 

34.155 
34.466 
34.767 
35.054 
35.317 

35.551 
35.748 
35.905 
36.019 
36.090 

36.118 
36.106 
36.058 
35.978 
35.875 

35.752 
35.618 
35.480 
35.343 
35.213 

35.096 

04.W4 

34.911 


74 
106 
143 
177 
211 

330 
367 
288 
308 
310 

311 
301 
287 
363 
234 


107 

167 

114 

71 

28 

12 

48 

80 

103 

123 

134 
138 
137 
130 
117 

103 
83 


+11  47 


// 


57.18 
55.98 
54.71 
53.43 
52.21 


120 
127 
128 
122 
111 


51.10  ^ 
50.15 
49.45   ;3 
49.02   ^^ 
48.92  — 

24 

49.16 
49.76 
50.69 
51.97 
53.54 


55.36 
57.38 
59.56 
61.82 
64.10 

66.37 
68.56 
70.61 
72.51 
74.21 


60 

03 

128 

167 

182 

303 
318 
336 
338 
337 

210 
205 
190 
170 
140 


75.70 
76.94 
77.95 
78.70 
79.21 

79.46 
79.48 
79.25 
78.80 
78.13 

77.28 
76.25 
75.08 


124 

101 

75 

51 

25 

2 

23 
45 
67 
85 

103 
117 


1+0.4 


31.866 


47.67 
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FOB  THB  UFPBB  TRAMBET  AT  Wi 


irtltHgUBi 

mTnM. 


Jan.  1.2 
11.1 
21.1 
81.1 

Feb.  10.0 

20.0 
Mir.  2.0 
12.0 
21.9 
81.9 

Apr.  10.9 
20.9 
80.8 

May  10.8 
20.8 

80.7 

June    9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.1 


Mag.  4.6 


Sislit 


ei 

184 


410 
4S7 


h     m 
22    20 

22*157  j„ 
21.967  ^ 
21.816  j^ 
21.711  „ 

21.666  — 

t 

21.659 
21.720 
21.848 
22.027 
22.269 

22.565 
22.908 
28.290 
23.700 
24.127 

24.560 
24.987 
25.395 
25.777 
26.119 

26.415 
26.658 
26.842 
26.967 
27.031 

27.032 
26.977 
26.869 
26.715 
26.521 

26.295 
26.045 
25.780 
25.509 
25.239 

24.981 
24.740 
24.528 


437 
406 
382 
842 
296 


248 

184 

125 

04 

1 

86 

106 
164 
194 
226 

280 
266 
271 
270 
2S6 

241 
212 


tloo. 


+51  49 


« 


42.21 
40.22 
87.87 
35.23 
82.48 

29.58 
26.79 
24.18 
21.86 
19.03 

18.46 
17.52 


190 


147 

04 


40 
17.12  — 

17.29  " 
18.02  ^ 


in 


261 


818 


884 

844 
846 
841 


809 


19.30 
21.07 
23.30 
25.91 
28.84 

32.02 
35.36 
38.80 
42.26 
45.67 

48.96 
52.05 
54.90 
57.44 
59.61 

61.37 

62.67 

63.48  . 

63.77  — 

63.53  ** 
77 

62.76 

61.47 

59.72 


264 
217 
176 

180 
81 


175 


Mag.  4.6 


RkU 


h     m 
22    81 


00 


74 
100 


171 


801 
287 


I 

8.601 
8.631 

8.579  — 
8.698  " 

42 

8.685 
8.709 
8.815 
8.968 
9.125 

9JS2A 

9.562 

9.828 
10.105 
10.408 

10.710 
11.018 
11.319 
11.606 
11.871 

12.107 
12.309 
12.472 
12.592 
12.670 

12.705 
12.699 
12.658 
12.584 
12.487 

12.369 
12.241 
12.109 
11.978 
11.855 

11.744 
11.647 
11.571 


108 
120 

78 
86 


0 

41 

74 

07 

118 

128 
182 
181 
128 
111 

07 
70 


+  0  67 


It 


n 

72 


68.47 
62.66 
61.88 
61.16 

48 

60.06^ 

59.78 

59.71  — 
10 


604M 

61.11 
62.18 
63.42 
64.94 
66.67 

70.51 
72.52 
74.54 
76.49 

78.84 
80.03 
81.55 
82.87 
83.96 

84.83 
85.45 
85.87 
86.07 


Um%.4J^ 


b     m 


2L961 

21.920  ?: 

21.906  — 
21.917  " 


21.967 
82.029 
22.188 
22.868 


m 


107 
201 


106 
185 

160 
162 


109 
87 

62 
42 
20 
2 


86.09  — 

17 

85.92 
85.61 
85.16 
84.60 
83.93 


83.19 
82.40 
81.59 


81 

45 
66 

67 
74 

79 
81 


22.641 
22.874 
28.185 
28.418 
28.719 

24.080 
24.848 
24.651 
24.947 
25.222 

25.469 
25.681 
25.854 
25.984 
26.071 

26.114 
26.115  — 
26.077 


276 

247 


m 


87 
48 


26.006 
25.909 

25.791 
25.662 
25.527 
25.393 
25.266 

25.152 
25.053 
24.973 


71 

97 

118 


186 
184 
127 
U4 


60 


-11   5 

8L88 
81.66  !| 
4L86  ^ 
8L«1  — 

ai«tt  * 

m 

8Li6 
UM  * 
8041  • 
88.68  '^ 


2701 


lu 


]ii«.8.8 


h     m 

»  it 


66.740 


8$M7 


lie 

160 


22.16 
80  JO 

18^ 
16.51 
14.70 
18.01 
11.46 

10.11 
6.99 
8.11 
7.48 
7.09 

6.95 
7A» 
7.28 
7.70 
8.28 

8.84 

9.50 

10.18 

10.85 

11.48 

12.06 
UM 
12.96 


166 
186 


112 


M 


01 


07 


49 
41 


68.101 


4U 
481 

<417 


841 


60.746 
60.148 
60.625 
60J66 


61.166 

61.414  ^ 

6L6a7"* 

61.742  "* 

61J18  '^ 
18 

61.886 

6L799  ^ 

61.710  • 

61.675  "* 

6L401  "* 

106 

61.196 
60.968 
60.728 
60.471 
60.219 


69.976 
59.748 
69.544 


348 


tion. 


449  5: 


It 


76.10 
74^21 
71.91 
69  J9 


la 


m 
sn 


68.91 
€1.18' 
68.64' 


M.« 


M 


6M6; 
fiL67- 
6L88|| 
6iJ8 

12 


n.77 

65416 

57.68 
60.24 
63.10 

I 

66.23 
69.52 
72.91 ' 
76  J2' 
79.68^ 

82.93 

85.99^ 

88.82 

91.34] 

93.50' 

95.27 
96.69 
97.44 


17 


17 


97.77- 
97.59  ! 

4 

96  J9 


95.69 
94.02 


L' 


Mean  Place 
8ec8,Tan6 


22.348 
1.618 


22.35 
+1.272 


8.418 
1.000 


57.11 
+0.017 


21.744 
1.019 


84.13 
-0.196 


57.187 
1.562 


66.36 
+1.186 


SK06 
A 


-0.08 
-0.4 


+0.06 
+0.4 


0.00 


+0.06 

Wa 


+0.01 
-^A 


+0.66 


-ao7 
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thinctoii 
nTlme. 


a.  1.2 
11.1 
21.1 
31.1 

.b.  10.1 


IT. 


20.0 
2.0 
12.0 
21.9 
31.9 

T.  10.9 
20.9 
30.8 

y  10.8 
20.8 

30.8 

De    9.7 

19.7 

29.7 

ly    9.6 

19.6 
29.6 
g.  8.6 
18.5 
28.5 

>t.   7.5 

17.4 

27.4 

:.     7.4 

17.4 


^. 


c. 


27.3 

6.3 

16.3 

26.3 

6.2 

16.2 

26.2 

-_86.1 

Lplace 


vAquaxli. 
Mag.  5.3 


Rigbt 


h      m 
22    30 

16^123  ,, 
16.052 
16.005  20 
15.985  — 

15.994    • 
38 


16.032 
16.103 
16.207 
16.344 
16.517 

16.724 
16.962 
17.230 
17.521 
17.832 

18.155 
18.481 
18.804 
19.113 
19.403 

19.664 
19.889 
20.076 
20.217 
20.312 

20.361 
20.365  — 
20.327  ^ 
20.254  ^ 
20.152  ^^ 

125 

20.027 


71 

104 
137 
173 

ao7 


238 
268 
291 
811 
323 

326 
323 
309 
290 
261 

225 

187 

141 

95 

49 


19.889 
19.744 
19.599 
19.461 

19.336 
19.228 
19.139 


188 
145 
145 
138 
125 


108 


Dcdlna- 
tton. 


-21    6 


ft 


85.40 
85.31 
85.01 
84.52 
83.83 

82.94 
81.85 
80.58 
79.13 
77.51 

75.75 
73.88 
71.93 
69.95 
67.99 

66.09 
64.30 
62.68 
61.26 
60.08 

59.16 
58.54 
58.20 


9 
30 
49 
69 
89 

109 
127 
145 
162 
176 

187 
195 
198 
196 
190 

179 
162 
142 
118 
92 

62 
34 
6 


58.14  — 

58.35  " 

45 

58.80 
59.46 
60.26 
61.19 
62.16 

63.13 
64.08 
64.93 
65.66 
66.24 

66.66 
66.89 
66.95 


66 
80 
93 
97 
97 

95 
85 
73 
58 
42 

23 
6 


286  B.  Cephei. 

Mag.  5.7 


Right 
Asoenskm. 


h     4n 
22    30 


8 

49.61 
48.93 
48.37 
47.91 
47.60 

47.45 
47.45 
47.62 
47.97 
48.45 

49.08 
49.82 
50.67 
51.57 
52.51 

53.46 
54.40 
55.28 
56.10 
56.82 

57.44 
57.94 
58.32 
58.54 
58.63 

58.58 
58.40 
58.09 
57.66 
57.12 

56.48 
55.77 
55.00 
54.19 
53.37 

52.55 
51.76 
51.03 


68 
56 
46 
31 
15 

0 
17 
85 
48 
63 

74 
85 
90 
94 
95 

94 
88 
82 
72 
62 

50 
38 
22 

5 

18 
31 
43 
54 
64 

71 
77 
81 
82 
82 

79 
73 


Dedina- 
tion. 


+75  48 


tt 


56.08 
54.33 
52.08 
49.41 
46.44 

43.30 
40.09 
36.97 
34.04 
31.43 


175 
225 
267 
297 
314 

321 
312 
293 
261 
219 


2»-24  no 

27.^  U5 
26.39 

25.83  — 

25.89    * 

66 

26.55 

123 
177 
227 
270 
307 


27.78 
29.55 
31.82 
34.52 

37.59 
40.94 
44.52 
48.23 
52.01 

55.76 
59.42 
62.91 
66.15 
69.07 


335 
358 
371 
378 
375 


366 
349 
324 
292 
252 


'If.  ^ 
73-^156 

''•^  100 
76.22   33 

76.60  — 

22 


76.38 
75.54 
74.10 


84 
144 


lyAqiiaxlL 
Mag.  4.1 


Right 
Ascension. 


h   m 
22  31 


8 

11.993 
11.926 
11.880 


67 

46 


11.859  — 
11.863  * 

34 

11.897 
11.961 
12.056 
12.185 
12.349 

12.545 
12.772 
13.028 
13.306 
13.602 

13.909 
14.219 
14.522 
14.814 
15.086 

15.329 
15.538 
15.710 
15.841 
15.929 

15.975 
15.980  — 
15.947  ^ 

64 

90 
109 


64 

05 

129 

164 

196 

227 
256 
278 
296 
307 

310 
303 
292 
272 
243 

209 

172 

131 

88 

46 


15.883 
15.793 

15.684 
15.560 
15.431 
15.302 
15.179 

15.066 
14.967 
14.884 


124 
129 
129 
123 
113 

99 
83 


Declina- 
tion. 


-  0  31 


// 


61.39 
62.14 
62.83 
63.47 
63.99 


75 
69 
64 
52 
38 


64.37  .. 
64.56  — 
64.53    ^ 


64.25 
63.71 

62.89 
61.80 
60.46 
58.90 
57.16 

55.29 
53.32 
51.32 
49.34 
47.43 

45.63 
43.99 
42.54 
41.30 
40.29 

39.51 
38.95 
38.62 
38.50  — 
38.55    ^ 

23 

38.78 
39.14 
39.62 
40.20 
40.85 


28 

54 

82 

109 
134 
156 
174 
187 

197 
200 
198 
191 
180 

164 
145 
124 
101 

78 

56 
33 


41.58 
42.34 
43.10 


36 
48 
58 

65 
73 

76 
76 


lOLacertce. 
Mag.  4.9 


Right 
Ascension. 


h      m 
22    35 

37.670 
37.536  ^^ 
37.430  ^^ 
37.355 
37.317  — 

2 

37.319 
37.365 
37.457 
37.599 
37.785 

38.017 
38.290 
38.598 
38.932 
39.287 

39.651 
40.016 
40.370 
40.706 
41.014 

41.287 
41.521 
41.706 
41.843 
41.930 

41.968 
41.958 
41.905 
41.813 
41.687 

41.536 
41.365 
41.182 
40.993 
40.804 

40.622 
40.454 
40.303 


46 

92 

142 

186 

232 

273 
308 
334 
355 
364 

366 
354 
336 
308 
273 


234 

185 
137 

87 

i? 

10 
53 
92 
26 
51 

71 
83 
89 
89 
82 

68 
51 


Declina- 
tion. 


+38  37 


n 


59.15 
57.42 
55.39 
53.16 
50.81 

48.43 
46.14 
44.03 
42.19 
40.71 


39.65 
39.06 


173 
203 
223 
235 
238 

229 
211 
184 
148 
106 

50 
9 


38.97  — 

39.38  " 
40.30  ^ 

137 
41.67 


43.48 
45.66 
48.16 
50.91 

53.84 
56.90 
59.99 
63.05 
66.04 

68^ 
71.52 
73.92 
76.03 
77.81 


181 
218 
250 
275 
293 

306 
309 
306 
299 
284 

264 
240 
211 
178 
142 


79-23  ,,, 
80.24 

80.83  jg 
80.98  — 
80.68  ^ 

74 

79.94 
78.79  "* 
77.24  ^" 


15.869 
1.072 


85.34 
-0.386 


51.359 
4.081 


32.11 
+3.956 


+0.06 
+0.4 


+0.02 
-0.4 


+0.02 
+0.4 


-0.24 
-0.4 


11.670 
1.000 


67.29 
-0.009 


37.482 
1.280 


41.82 
+0.799 


+0.06 
+0.4 


0.00 
-0.4 


+0.05 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash 


inffUm 
Tune. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
2.0 
12.0 
21.9 
31.9 


Apr. 


10.9 
20.9 
30.8 
May  10.8 
20.8 

30.8 

June   9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

8^pt.  7.5 
17.5 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.   6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


XPegasi. 

Mag.  4.1 


Right 
Aaoension. 


h      m 
22    42 


s 
38.008 
87.911 
37.836 
37.785 


97 
76 

51 


22 

37.763  — 
10 

37.773 

37.817 

37.900 

38.022 

38.183 


44 

8a 

122 
161 
200 

234 
267 
203 
312 
824 

327 
321 
307 


Place 

<,Tana 


38.383 
38.617 
38.884 
39.177 
39.489 

39.813 
40.140 
40.461 


40.768 
41.054 

257 

41.311 

41.532 

41.714 

41.855 

41.950 

52 

42.002 

42.011  — 

41.982  *" 

41.918 

41.827 


221 

182 

141 

06 


64 

01 
116 


41.712 
41.582 
41.442 
41.297 
41.153 

41.016 
40.890 
40.779 


130 

140 
146 
144 
187 

126 
Ul 


Dedlna- 
tkm. 


+23    8 


33.75 
32.34 
30.75 
29.07 
27.35 

25.69 
24.13 
22.78 
21.71 
20.96 

20.59 
20.61 
21.05 
21.90 
23.14 

24.74 
26.64 
28.81 
31.17 
33.67 

36.25 
38.84 
41.38 
43.83 
46.14 

48.26 
50.17 
51.83 
53.23 
54.33 

55.13 
55.63 


141 
150 
168 
172 
166 


156 
135 
107 
75 
J7 

2 
44 

86 
124 
160 

190 
217 
236 
260 
258 

250 
254 
246 
231 
212 

191 
166 
140 
110 
80 

50 


17 
55.80  — 

55.65  " 
55.19  ^ 

77 

54.42 

106 

129 


53.36 
52.07 


37.657 
1.087 


20.58 
+0.427 


+0.06 
+0.4 


--O.03 
-0.3 


cOrnis. 
Mag.  3.7 


Right 
Aaoension. 


h      m 
22    43 

40'014  ^^ 
39.849 
39.723 
39.640 
39.602  — 

10 


50 
110 
161 
213 
261 

307 
361 
386 
414 
483 

443 
442 
429 
402 


39.612 
39.671 
39.781 
39.942 
40.155 

40.416 
40.723 
41.074 
41.460 
41.874 

42.307 
42.750 
43.192 
43.621 
44.023 

44.391 
44.713 
44.980 
45.186 
45.325 

45.397 


46.400  — 

45.339  " 

45.220  "® 

45.051  ^* 
211 

44.840 
44.601 
44.343 
44.080 
43.823 

43.579 
43.360 
43.170 


322 
267 
206 
130 
72 


3 


258 
263 
257 
244 

219 
190 


Declina- 
tion. 


-51  44 


n 


42.49 
41.17 
39.45 
37.38 
35.03 

32.43 
29.66 
26.76 
23.79 
20.82 

17.90 
15.08 
12.45 
10.03 
7.91 

6.12 

4.70 

3.69 

3.12   ^^ 

3.00  — 
33 

3.33 
4.08 
5.25 
6.76 
8.57 


132 
172 
207 
235 
260 


277 
290 
297 
297 
292 

282 
263 
242 
212 
179 


142 
101 

57 


10.62 
12.80 
15.04 
17.25 
19.32 

21.18 
22.73 
23.92 
24.70  33 
25.03  — 

14 

24.89 
24.29 
23.25 


76 

117 
161 
181 
206 

218 
224 
221 
207 
186 

155 

119 

78 


r  AquazlL 
Mag.  4.2 


Right 
Aaoension. 


60 
104 


h     m 
22    45 


77 
56 
32 


s 
18.675 
18.598 
18.542 
18.510 
18.503  — 

21 


18.524 
18.575 
18.660 
18.778 
18.931 

19.118 
19.337 
19.589 
19.865 
20.161 

20.472 
20.789 
21.104 
21.408 
21.695 

21.956 
22.186 
22.377 
22.526 
22.632 


51 
85 

118 
153 
187 

219 
252 
276 


311 


317 
315 
304 
287 
261 


230 

191 

149 

106 

62 

22.694    j^ 

22.713  — 

22.693  ^ 

22.637  ^ 

22.554  ^ 
107 


40.108 
1.615 


35.00 
-1.268 


+0.07 
+0.4 


+0.08 
-0.3 


22.447 
22.324 
22.193 
22.059 
21.930 

21.810 
21.702 
21.609 


123 
131 
134 
129 
120 

106 
93 


Declina- 
tion. 


-14     0 


ff 


22 

8 


71.80 

72.02 

72.10  — 

72.01    ^ 
27 

46 


71.74 

71.28 
70.61 
69.75 
68.66 
67.37 

65.90 
64.24 
62.45 
60.55 
58.60 

56.64 
54.72 
52.89 
51.21 
49.70 

48.41 

47.38 

46.61 

46.10  ^ 

45.87  — 
1 

45.88 

46.13 

46.56 

47.15 

47.87 


67 

86 
109 
129 
147 

166 
179 
190 
195 
196 

192 
183 
168 
151 
129 

103 
77 
51 


48.65 
49.45 
50.25 
51.00 
51.67 

52.25 
52.72 
53.06 


25 

43 
50 
72 

78 

80 
80 
75 
67 
58 

47 
34 


MPegasi. 
Mag.  3.7 


Right 
Afloension. 


18.314 
1.031 


73.51 
-0.250 


h   m 
22  46 


s 
5.908 
5.807 
5.729 
5.674 


101 
78 
55 


5.648  — 

0 


5.654 
5.695 
5.774 
5.893 
6.051 


6.249 
6.482 
6.748 
7.040 
7.353 

7.678 
8.007 
8.331 
8.641 
8.931 

9.192 
9.418 
9.605 
9.749 
9.848 


41 

79 

119 

158 

198 

233 
266 
292 
313 
325 

329 
324 
310 
290 
261 


226 

187 

144 

99 

56 


9.904 
9.916  — 
9.890  * 
9.829  ^ 
9.740  '^ 


113 


+0.06 
+0.4 


9.627 
9.498 
9.358 
9.213 
9.069 

8.930 
8.801 
8.687 


129 
140 
145 
144 
130 

129 
114 


Declina- 
tion. 


+24  10 


n 


38.26 
36.86 
35.27 
33.56 
31.81 

30.10 
28.51 
27.10 
25.97 
25.16 

24.72 


24.68  — 
25.06  ^ 
25.86  ^ 

27.05  "® 

156 

28.61 


140 
159 
171 
175 
171 

150 

141 

113 

81 

44 


30.48 
32.63 
34.98 
37.48 

40.06 
42.70 
45.27 
47.76 
50.12 

52.30 
54.27 
55.99 
57.44 
58.60 


187 
215 
236 
250 
258 

264 
257 
249 
236 
218 

197 
172 
145 
116 

87 


59.47 
60.01 


54 


22 

60.23  — 
60.12  " 
59.69  ^ 

74 

58.95 
57.92  '^ 
56.62  *^ 


5.536 
1.096 


24.76 
+0.449 


+0.02       H^.^ 


-0.^ 


\ 


rV^A 


502 


APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wastaincton 
Mean  Tune. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 

20.0 
Mar.  2.0 
12.0 
22.0 
81.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June    9.7 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.5 
27.4 

Oct.  7.4 
17.4 

27.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


Mean  Place 
Bee  B,  Tan  b 


iCephel. 
Mag.  3.7 


Right 
Asoeiuion. 


h      m 
22    46 


s 

47.21 

46.83 
46.52 
46.26 
46.07 

45.97 
45.97 
46.06 
46.26 
4C.54 

46.91 
47.36 
47.87 
48.43 
49.02 

49.63 
50.24 
50.82 
51.37 
51.87 

52.32 
52.69 
52.98 
53.20 
53.31 

53.35 
53.31 
53.19 
52.99 
52.73 

52.40 
52.03 
51.62 
51.19 
50.75 

50.30 
49.87 
49.47 


38 
31 
26 
10 
10 

0 

0 

20 

28 

37 

45 
51 
56 
50 
61 

61 
58 
55 
50 
45 

37 
29 
22 
11 

4 

4 
12 
20 
26 
33 

37 
41 
43 
44 
45 

43 
40 


Dedinft- 
tion. 


+65  46 


n 


50.12 
48.44 
46.28 
43.73 
40.88 

37.84 
34.76 
31.74 
28.94 
26.44 


168 
216 
255 
285 
304 

806 
802 
280 
250 
211 


XAqnariL 
Mag.  3.8 


Right 
Ascension. 


22-71  ,08 
21.63   ^ 

21.13  - 

21.22     * 
67 

21.89 

123 
176 
225 

tMA 

Jwn 
302 


23.12 

24.88 
27.13 
29.79 

32.81 
36.09 
39.60 
43.23 
46.91 

50.56 
54.11 
57.49 
60.62 
63.45 


328 
351 
363 
368 
365 


355 
338 
313 
283 
244 


65.89^ 

«7-»^  150 
69.39 

70.33  ^ 
39 

70.72  — 

22 

70.50 
69.70  ^ 
68.33  ^^^ 


h      m 
22    48 


76 
58 

86 


i 


47.566 
2.437 


26.79 
+2.223 


-¥0M 
+0,4 


-0.14 
-0.3 


8 

23.769 

23.693 

23.635 

23.599 

23.590  — 
17 


23.607 
23.653 
23.733 
23.847 
23.995 

24.177 
24.393 
24.639 
24.911 
25.203 

25.510 
25.822 
26.131 
26.432 
26.716 

26.973 
27.199 
27.390 
27.539 
27.645 


46 

80 

114 

148 

182 

216 
246 
272 
292 
307 

312 
309 
301 
284 
257 

226 
191 
149 
106 
64 


27.709  ^ 
27.731  — 
27.715  *® 


27.665 
27.586 

27.486 
27.369 
27.245 
27.117 
26.992 

26.875 
26.769 
26.678 


50 

79 

100 

117 
124 
128 
125 
117 

106 
91 


Dedfatt- 
tion. 


-80 


It 


35.99 
36.45 
36.80 
37.02 


46 
85 
22 
8 


87.10  — 
0 

37.01  ^ 

36.72  *" 

36.21 

35.47 

34.51 


33.31 
31.90 
30.29 
28.53 
26.66 

24.72 
22.75 
20.83 
18.98 
17.28 

15.74 
14.41 
13.32 
12.46 
11.88 


51 

74 

06 

120 

141 
161 
176 
187 
IM 

197 
192 
185 
170 
154 


133 

100 

86 

58 

36 


11.52  ^^ 
11.41  — 
11.50    ^ 


11.79 
12.21 

12.75 
13.37 
14.04 
14.73 
15.42 

16.07 
16.68 
17.21 


29 

42 
54 

62 
67 
69 
69 
65 

61 
53 


23.374 
1.010 


39.48 
-0.141 


plndi. 
Mag.  6.1 


Right 
AsosDsion. 


h     m 
22    49 


8 

1.33 
0.93 
0.00 
0.36 
0.21 

0.15 
0.20 
0.34 
0.58 
0.91 

1.32 
1.82 
2.40 
3.04 
3.72 

4.44 
5.17 
5.91 
6.62 
7.29 

7.90 
8.44 
8.89 
9.23 
9.45 

9.54 
9.53 
9.39 
9.13 
8.78 

8.33 
7.83 
7.28 
6.72 
6.15 

5.60 
5.10 
4.65 


40 
88 

94 
15 
^ 

5 
14 
94 
83 
41 

50 
68 

64 
68 
72 

73 
74 
71 
67 
61 

54 
45 
34 
22 
0 

1 

14 
26 
35 
45 

50 
55 
56 
57 
55 

50 
45 


Dedtna- 
tiop. 


-70  29 


tt 


100 
942 
281 
813 
885 

861 
856 
856 

847 


280 
945 


94.85 
92.86 
90.44 
87.63 
84.50 

81.15 
77.64 
74.08 
70.52 
67.05 

63.73 
60.65 
57.85 
55.40 
53.37 

51.78 
50.67 
50.07 
50.00 
50.45 

51.42 
52.86 
54.72 
56.94 
59.46 

62.16 
64.96 
67.75 
70.41 
72.85 

74.94 

76.62 

77.80 

78.43 

78.47  -^ 
53 

77.94 


180 

111 

60 

7 

45 
07 

144 
186 
222 
252 

270 

280 
279 
266 
244 
200 

168 

118 

63 


76.84 
75.19 


no 

165 


2.372 
2.996 


84.74 
-2.824 


+0.06 
1+0.4 


+0.01 
-0.^ 


\ 


+0.^ 
+0A 


+0.1% 
-0.^ 


dAqnarJ 
Mag.  3. 


R^lit 


h      m 
22    50 


s 
21.553 
21.471 
21.410 
21.372 
21.360 

21.376 
21.421 
21.501 
21.614 
21.764 

21.947 
22.165 
22.415 
22.690 
22.988 

23.300 
23.619 
23.937 
24.245 
24.536 

24.802 
25.037 
25.234 
25.390 
25.502 

25.569 
25.593 
25.577 
25.526 
25.443 

25.338 
25.216 
25.084 
24.950 
24.818 

24.693 
24.582 
24.486 


82 
61 
88 

12 

16 

45 
80 

lis 

150 
183 

918 
2S0 
375 


812 

310 
318 
308 
201 
266 

235 
107 
156 
112 

67 

94 

16 
61 
83 

105 

122 
132 
134 
132 
125 

111 
06 


21.179 

1.042 


+0.06 


6; 
6 
6 
6 
6 

6 
6 
6 
6 
6 

5 
5 
5 
5 
5 

4 

4 
4 
4 
4 

4 
4 
3 
3 
3 

3 
3 
4 

4 
4 

4 
4 
4 
4 
4 

4 
4 
4 


\^ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
KnnTinM. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Kar. 


20.1 
2.0 
12.0 
22.0 
31.9 


Apr. 


10.9 
20.9 
30.9 
Hay  10.8 
20.8 


r  Pegasl. 
Mag.  4.6 


Right 
Ascwwtnn. 


h     m 
23    16 


s 
38.099 
37.986 
37.888 
37.810 
37.756 

37.732 
37.741 
37.786 
37.872 
38.000 

38.169 
38.377 
38.623 
38.898 
39.200 


30.8  [  39.519 

June    9.8    39.847 

19.7    40.176 

29.7    40.497 

July    9.7 


19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


40.801 

41.083 
41.332 
41.546 
41.720 
41.a52 

41.942 
41.990 
41.999  — 
41.971   ^ 


113 
08 
78 
64 
21 

9 

45 

86 

128 

160 

208 

246 
276 
302 
310 

828 
329 
321 
304 
282 

240 
214 
174 
132 
00 

48 


41.912 

41.828 
41.723 
41.601 
41.471 
41.335 

41.199 
41.067 
40.942 


50 
81 

106 
122 
130 
136 
136 

132 
125 


Declina- 
tion. 


+23  17 


tt 


61.70 
60.48 
59.08 
57.55 
55.96 

54.37 
52.86 
51.50 
50.38 
49.56 


122 
140 
153 
150 
150 

151 

136 

112 

82 

51 


49.05   ^ 

48.93  — 

49.21  * 

49.88  ^ 

50.93^°* 
189 

52.32 


173 
198 
222 


54.05 
56.03 
58.25 
60.61 

63.07 
65.58 
68.07 
70.49 
72.79 

74.93 
76.88 
78.60 
80.08 
81.28 

82.22 
82.85 
83.18 
83.22  — 
82.94  ^ 

67 

82.37 
81.52 
80.42 


246 


251 
249 
242 
230 
214 


106 
172 
148 
120 
04 

63 
33 


86 
110 


&>  Aguaill. 
Mag.  4.2 


Right 
Ascension. 


h     m 
23    18 


8 

43.559 
43.456 
43.371 
43.306 
43.264 

43.249 
43.264 
43.311 
43.395 
43.516 

43.675 
43.871 
44.101 
44.363 
44.651 

44.960 
45.279 
45.603 
45.924 
46.231 

46.518 
46.776 
46.999 
47.184 
47.326 

47.423 
47.476 


103 
85 
65 
42 
15 

15 

47 

84 

121 

150 

106 
230 
262 
288 
809 

319 
824 
321 
307 
287 

258 
223 
185 
142 
07 

53 


47.487  — 
47.459  ^ 

47.397   •^ 

88 


47.309 
47.198 
47.074 
46.942 
46.807 

46.674 
46.549 
46.436 


111 

124 
132 
135 
133 

125 
113 


Declina- 
tion. 


-20  32 


n 


35.66 
35.75  — 
35.61 
35.25 
34.64 


0 

14 
36 
61 
83 


33.81 
32.74 
31.46 
29.97 
28.27 

26.42 
24.42 
22.31 
20.15 
17.98 

15.87 
13.84 
11.95 
10.28 
8.84 

7.67 
6.80 
6.26 


107 
128 
149 
170 
186 

200 
211 
216 
217 
211 

203 
189 
167 
144 
117 

87 
64 


23 
6.03  — 

6.11      ® 

88 

6.49 
7.12 
7.96 
8.96 
10.06 

11.22 
12.37 
13.46 
14.44 
15.28 

15.93 
16.40 
16.64 


63 

84 

100 

110 

116 

115 

109 

98 

84 

65 

47 
24 


4  Casslopeitt. 
Mag.  5.2 


Right 
Ascension. 


h     m 
23    21 


s 

14.25 
13.92 
13.61 
13.35 
13.15 

13.02 
12.96 
12.98 
13.08 
13.27 

13.54 
13.89 
14.32 
14.78 
15.29 

15.83 
16.38 
16.92 
17.45 
17.94 

18.4!) 
18.79 
19.12 
19.38 
19.58 

19.70 
19.75 
19.73 
19.64 
19.48 

19.28 
19.02 
18.73 
18.40 
18.05 

17.69 
17.33 
16.98 


83 

31 
26 
20 
13 

6 

2 
10 
10 
27 

86 
43 
46 
61 
64 

66 
64 

63 
40 
46 

39 
33 
26 
20 
12 

6 

2 

0 

16 

20 

26 
29 
33 
85 
36 

36 
85 


Dedina- 
tlon. 


+61  50 


// 


40.23 
38.93 
37.13 
34.91 
32.34 

29.55 
26.63 
23.71 
20.92 
18.37 

16.15 
14.35 
13.04 
12.26  ^ 
12.05  — 

34 

12.39 
13.29 
14.73 
16.65 
18.99 


130 
180 
222 
257 
279 

292 
292 
279 
265 
222 


180 
131 

78 


21.72 
24.77 
28.05 
31.49 
35.05 

38.61 
42.12 
45.52 
48.72 
51.65 

54.25 
56.47 
58.23 
59.49 
60.22 

60.38 
59.96 
58.97 


90 

144 
192 
234 

273 

805 
328 
844 
356 
356 

851 
840 
320 
293 
260 

222 

176 

126 

73 

16 

42 
99 


V  Pegasi. 
Mag.  4.6 


Right 
Ascension. 


h     m 
23    21 


8 

20.663 
20.550 
20.451 
20.371 
20.314 

20.286 
20.290 
20.332 
20.413 
20.535 

20.700 
20.904 
21.144 
21.417 
21.717 

22.034 
22.361 
22.690 
23.013 
23.318 

23.602 
23.855 
24.074 
24.253 
24.391 


113 
99 

80 
67 
28 

4 

42 

81 

122 

165 

204 
240 
273 
300 
317 

327 
329 
323 
305 
284 

253 
219 
179 
138 
95 


24.486  „ 
24.539 
24.553  — 
24.531  ^ 


24.478 

24.398 
24.297 
24.180 
24.052 
23.919 

23.785 
23.654 
23.529 


53 

80 

101 
117 
128 
133 
134 

131 
125 


Dedina- 
tion. 


+22  57 


n 


41.90 
40.72 
39.36 
37.87 
36.31 

34.76 
33.28 
31.95 
30.85 
30.03 


118 
136 

149 
156 
155 


148 

133 

110 

83 

49 


29.54  ^^ 
29.42  — 
29.68  * 
30.34  ^ 
31.37  *°^ 

138 
32.75 


34.45 
36.42 
38.61 
40.94 

43.38 
45.86 
48.33 
50.73 
53.01 

55.13 
57.06 
58.77 
60.24 
61.45 


170 
197 
219 
233 
244 


248 
247 
240 
228 
212 


193 
171 
147 
121 
92 


62.37 
63.00 
63.34 
63.39 
63.13 

62.59 
61.77 
60.71 


63 

34 

5 

26 
54 

82 
106 


Mean  Place 
Sec  a.  Tan  a 


37.518 
1.089 


48.21 
+0.431 


43.066 
1.0G8 


34.81 
-0.375 


13.896 
2.119 


16.69 

+1.868 


20.049 
1.086 


28.51 
+0.424 


1^3,  ]>««a 


+0.06 
+0.4 


-0.03 
-0.2 


+0.06 
+0.4 


+0.02 
-0.2 


+0.05 
+0.4 


-0.12 


+0.06 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Was 


hinffton 
DTune. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


Apr. 


20.1 

2.0 

12.0 

22.0 

1.0 


10.9 
20.9 
30.9 
Kay  10.8 
20.8 

30.8 

JTmie    9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.6 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
86.2 


Iteaa  Place 
Vac  «,  Tana 


72  Pegasi  (fMon). 
Mag.  5.2 


Right 
.^soeosioiL 


h  m 
23  29 


8 

56.544 
56.409 
56.289 
56.187 
56.111 


136 
lao 

102 
76 
46 


56.065 
56.054  — 
56.084  ^ 
56.157  ^ 
56.275  "® 

166 

56.440 

907 

MS 

283 

812 

832 

844 
347 
841 
82A 
301 

270 
236 
194 
160 
107 


56.647 
56.895 
57.178 
57.490 

57.822 
58.166 
58.513 
58.854 
59.178 

59.479 
59.749 
59.985 
60.179 
60.329 


60.436^ 
60.499 
60.520  — 
60.503  ^^ 
60.453  ^ 

80 

60.373 

106 

123 

138 

146 

161 

140 
146 


60.268 
60.145 
60.007 
59.862 

69.711 
69.662 
69.417 


DecUnap 
tkm. 


+30  62 


ft 


57.46 
66.25 
54.78 
53.09 
51.28 

49.41 
47.56 
45.83 
44.30 
43.03 

42.09 

41.64  ^^ 

41.40  — 

41.69  * 

42.40  ^ 
112 

43.52 


121 

147 
160 
181 
187 

186 
173 
163 
127 
94 


66 


161 
183 
213 
286 
264 


264 


45.03 

46.86 
48.99 
51.34 

53.88 
56.52 
59.20 
61.89 
64.49 

66.99 
69.33 
71.47 
73.38 
75.01 

76.36 

77.38 

78.07  "^ 

78.41  - 

78.40    ^ 
38 

78.02 

77.29 

76.24 


269 
260 
250 

234 
214 
191 
163 
136 


102 


X  Andromedflo. 
Mag.  4.0 


73 
106 


Bight 
Aaoeosioii. 


h  m 
23  33 


8 

36.358 
36.163 
35.985 
35.832 
35.712 


196 
178 
153 
120 
81 


66.872 
1.166 


41  J» 
+0.698 


35.631 
35.596  — 
35.613  " 
35.686  ^ 
35.816  ^ 

188 

36.004 

Ml 
291 
331 
367 
391 

404 
406 
397 
378 
350 

314 
272 
225 
173 
122 
40.665 
40.736 
40.756  — 
40.730  * 
40.662  ^ 

106 

40.556 


36.246 
36.536 
36.867 
37.234 

37.626 
38.029 
38.434 
38.831 
39.209 

39.559 
39.873 
40.145 
40.370 
40.543 


40.419 
40.255 
40.071 
39.871 

39.664 
39.454 
39.248 


137 

164 
184 
200 
207 

210 
206 


Dediiift- 
tkm. 


446    1 


tt 


29.36 
28.12 
26.48 
24.50 
22.27 

19.89 
17.43 
15.02 
12.76 
10.75 


124 
164 
198 
223 
238 

246 
241 
226 
201 
170 


9.05 
7.77 
6.93 


128 
84 


35 
6.58  — 

6.72  " 

66 

7.37 


8.49 
10.07 
12.05 
14.37 

16.99 
19.83 
22.85 
25.95 
29.08 

32.18 
35.17 
38.01 
40.64 
43.01 

45.06 

46.76 

48.06 

48.92^^ 

49.33  — 
6 

49.27 

48.73 

47.73 


112 
158 
198 
232 
202 

284 

302 
810 
313 
310 

299 

284 
263 
287 
206 


t  Andromedflo. 
Mag.  4.3 


Bight 
Asososkni. 


170 

130 

86 


64 

100 


35.687 
1.440 


9.20 
+1.036 


h     m 
23    34 


8 

10.224 

10.044 

9.881 

9.739 

9.629 


180 

163 

142 

110 

74 


9.555 
9.525  — 
9.543   " 
9.614  ^ 
9.739  ^^ 

179 

9.918 

231 

279 

318 

361 

374 

386 

390 
382 
364 
337 


10.149 

10.428 
10.746 
11.097 

11.471 
11.857 
12.247 
12.629 
12.993 


13.330 
13.633^ 
13.895  ^^ 
14.112  ^^^ 
14.281  *~ 

119 
14.400 

14.471  ^ 
23 

14.494  — 

14.472  " 

14.411  *^ 
96 


DMliDft- 

tkm. 


+42  49 


ft 


29.76 
28.62 
26.92 
25.01 
22.85 

20.57 
18.23 
15.96 
13.84 
11.97 

10.44 
9.30 

22 

8.38  — 
8.65  ^ 

74 

9.39 


124 
160 
191 
216 
228 

234 

227 
212 
187 
163 


114 
70 


10.60 
12.24 
14.26 
16.59 

19.21 
22.03 
24.98 
28.02 
31.06 

34.05 
36.93 
39.66 
42.15 
44.39 


121 
164 
202 
233 
262 

282 
296 
304 
304 
299 

288 
273 
249 
224 
193 


( Piscium. 
Mag.  4.3 


RiSht 
Ascension. 


14.315 
14.188 
14.037 
13.866 
13.682 

13.490 
13.296 
13.106 


127 
161 
171 
184 
192 

194 
190 


47.90  „, 
4»09  „ 

77 

49.86 

50.20  — 
12 

50.08 
49.51 
48.52 


67 
99 


h     m 
23    35 


s 
47.682 

47.581 
47.492 
47.419 
47.365 

47.334 


101 
89 
73 
64 
31 

3 


47.331  — 
47.361  ^ 
47.427  ^ 
47.529  ^~ 

140 

47.669 


180 
216 
247 
274 
294 

300 
313 
310 
297 
281 


9.538 
1.363 


10.40 
+0.927 


+0.06 
+0.4 


-0.04 
-0.1 


+0.06 

1+0.4 


-0.07 
-0.1 


+0.06 
1+0.4 


-0.06 
-0.1 


47.849 
48.064 
48.311 
48.585 

48.879 
49.188 
49.501 
49.811 
60.108 

50.389 
50.643 
50.865 
51.053 
51.202 

51.311 
51.381  3^ 
61.412  — 
51.410    ^ 
51.376 

51.317 
51.236 
51.141 
51.034 
50.921 

50.805 
60.691 
50.582 


254 
222 
188 
149 
109 


70 


34 

59 

81 

95 

107 

113 

116 

114 
109 


Dedtnik 
tioo. 


+  6   11 


tt 


21.15 
20.33 
19.49 
18.67 
17.94 

17.29 
16.80 
16.51 


82 
84 
82 
73 
65 

49 
29 

8 


16.43  — 
16.62   ^^ 

46 
17.07 
17.83 
18.85 
20.16 
21.69 

23.43 
25.32 
27.32 
29.37 
31.42 

33.42 
35.32 
37.08 
38.64 
40.01 

41.14 
42.05 
42.72 
43.16 
43.38 

43.41 
43.24 
42.92 
42.46 
41.87 

41.17 
40.40 
39.58 


76 
102 
131 
153 

174 

189 
200 
205 
205 
200 

190 
176 
156 
137 
113 

91 
67 
44 
22 
3 

17 
32 
46 

69 

70 

n 

82 


46.994 
1.004 


13.77 
+0.091 
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Washineton 
Mean  Time. 


Jan.  1.2 
11.2 
21.2 
81.1 

Feb.  10.1 


7  Cephei. 
MAg.  3.4 


Right 
AsocDslon. 


Mar. 


20.1 

2.0 

12.0 

22.0 

Apr.    1.0 

10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
86.2 


23 


m 
35 


Mean  Place 
sSec3,T&nd 


8 

eo.90 

60.05 
59.26 
58.56 
57.99 

57.57 
57.30 


85 

70 
70 
67 
42 

27 


67.22  — 
57.32   '' 

28 
47 


57.60 

58.07 
58.70 
59.46 
60.35 
61.32 

62.35 
63.40 
64.46 
65.48 
66.45 

67.33 
68.12 
68.79 
69.34 
69.74 


63 
76 
80 
07 
103 

105 

106 

102 

07 

88 

79 
67 
55 
40 
26 


70.00    ,, 

70.12  i? 

4 


70.08 
69.90 
69.59 

69.14 
68.57 
67.91 
67.16 
66.33 

65.46 
64.57 
63.70 


18 
31 
45 

67 
66 
75 
83 

87 

80 
87 


tlon. 


+77  10 


It 


74.94 
74.04 
72.57 
70.57 
68.11 

65.32 
62.29 
59.16 
56.04 
53.09 

50.39 
48.05 
46.17 
44.80 
43.98 

43.74 

44.08 
45.00 


00 
147 
200 
246 
270 

303 
313 
312 
206 
270 

234 

188 

137 

82 

24 

34 
02 


K  AndromedK. 
Mag.  4.3 


Right 
Asoenskm. 


46.45  "* 

197 
242 


281 
316 
343 


48.42 

50.84 
53.65 
56.81 
60.24 
63.85  ^^ 

373 

67.58 
71.36 
75.10 
78.72 
82.14 

85.29 
88.10 
90.48 
92.35 
93.68 


378 
374 
362 
342 
315 


281 
238 
1S7 
133 
74 


94.42  ,^ 
94.53  — 
94.00   ^ 


\ 


/ 


60.740 
4.509 


49.01 
+4.397 


+0.05 
+0.4 


-0.29 
-0.1 


h 
23 


m 
36 


8 

25.535 
25.350 
25.181 
25.034 
24.918 


DediDA- 
tkm. 


+43  53 


185 
160 
147 
116 

78 


24.840 
24.805  — 
24.820   " 
24.888  ^ 
25.011  *^ 

178 

25.189 

231 
280 
321 
355 
378 

302 
395 
388 
370 
343 

28.642 

28.951  ^ 

29.219  ^ 

29.442  ^ 

29.616  ^'^ 
123 


25.420 
25.700 
26.021 
26.376 

26.754 
27.146 
27.541 
27.929 
28.299 


ti 


26.60 
25.38 
23.79 
21.88 
19.72 

17.42 
15.06 
12.74 
10.59 
8.66 

7.07 
5.87 
5.11  « 

20 
4.82  — 

5.03  " 
00 

5.72 


122 
150 
101 
216 
230 

230 
282 
216 
108 
160 


120 
76 


a)>AQiiazii. 
Mag.  4.6 


6.88 

8.48 

10.47 

12.78 

15.39 
18.20 
21.16 
24.22 

27.28 


116 
160 
199 
231 
261 


281 
296 
306 
306 
302 


29.739  _  30.30 


29.812  ^ 
26 

29.838  — 

29.819  ^® 

29.759  ^ 
96 

29.663 


29.535 
29.383 
29.209 
29.022 

28.827 
28.629 
28.434 


128 
152 
174 
187 
195 


198 
195 


33.22 
35.99 
38.54 
40.84 


292 
277 
255 
230 
108 


163 

125 

82 


42.82 
44.45 
45.70 

46.90  — 

7 

46.83 
46.30 
45.34 


63 
06 


Bight 
AsoiDsiOQ. 


h     m 
23    38 


106 
04 
77 
67 
83 


24.830 
1.388 


6.96 
+0.962 


s 
31.096 

31.890 
31.796 
31.719 
31.662 

31.629 

31.624  — 

31.660  ^ 

31.712  ^ 

31.811  ^ 
186 

31.947 

32.122 

32.334 

32.579 

32.862 

33.147 
33.458 
33.776 
34.092 
34.398 

34.687 
34.951 
35.184 
35.380 
35.537 

35.651 
35.724 


175 
212 
946 
373 
306 

311 
318 
316 
306 
289 


264 
233 
106 
167 
114 


73 


35.757  — 
35.753  * 


35.715 

35.648 
35.560 
35.455 
35.337 
35.214 

35.090 
34.968 
34.854 


88 

67 

88 
105 
118 
123 
124 

122 
114 


DwdlDft- 

tbm. 


-14  59 


It 


33.45 
33.78  „ 
33.91  — 
33.86    * 

28 
40 


%iAfiiaili. 
Mag.  6.3 


BiRht 


33.68 

33.09 
32.37 
31.42 
30.24 
28.86 

27.24 
26.46 
23.63 
21.48 
19.36 

17.23 
15.14 
13.14 
11.28 
9.62 

8.17 
7.01 
6.13 
6.56 


73 

06 

118 

ue 

161 

178 
103 


813 
318 

300 
300 

186 
166 
146 

116 
88 
68 


.,  **«    37 

5.28  — 

2 

5.30 
5.60 
6.13 
6.87 
7.76 


8.72 

9.75 

10.77 

11.75 

12.64 

13.40 
14.03 
14.49 


80 
63 
74 
88 

07 

103 

102 

08 

80 

76 

63 
46 


31.368 

1.035 


33.97 
-0.268 


+0.06 
+0.4 


-O.Oft 
-0.\ 


\+QA 


^^m 
-^.\ 


h     m 
23    40 


s 
0.740 

0.690 

0.632 

0.461 

0.391 


110 
06 
81 
00 
86 


Dedina- 
tkm. 


0.856 
0.347  — 
0.372  " 
0.432  *" 
0.529 


07 

138 

178 
SIS 


374 


0.666 
0.840 
1.062 
1.296 
1.672 

1.871 
2.184 
2.505 
2.826 
3.136 

3.430 
3.698 
3.936 
4.137 
4.297 

4.414 


4.489 
4.622  — 
4.618 
4.478 


3U 
S31 
SJO 
811 
304 


301 
160 
117 


76 


4 
40 


4.409 
4.318 
4.209 
4.087 
3.969 

3.830 
3.703 
3.686 


01 
100 
123 
138 
ISO 

137 
118 


-18  « 


33 
1 


36.70 
36.92 
36.93- 
36.69  ^ 

44 
71 

94 
118 
140 
161 

196 
210 
217 
220 
219 


36.23 

36.52 
94.08 
83.40 
82.00 
90.39 

28.60 
26.64 
24.64 
22.87 
20.17 


17.98 

13.88  ■ 
1^ 
12.06 

159 

10.47  Z. 


103 
71 
39 


9.14 
8.11 
7.40 
7.01 
6.95- 

23 

7.18 
7.68 
8.44 
9.38 
10.45 


50 

76 

94 

107 

116 


11.61 
12.79  "^ 
13.93  "* 
14.99 '* 


15.92 

16.68 
17.27 
17.66 


93 
76 

50 


0.126 
1.066 


36.99 
-0.339 


yV^Q.Oa 
\^A 


+0.02 
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WasbtnRtoH 
Mean  Tune. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 


Mar. 


20.1 

2.0 

12.0 

22.0 

Apr.     1.0 

10.9 
20.9 
30.9 
Ifay  10.9 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July     9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


^  Andromedfle. 
Mag.  5.1 


Right 
Ascension. 


Mean  Place 
Sec  a,  Tan  < 


h   m 
23  42 


s 

1.653 
1.455 
1.272 
1.112 
0.982 


198 
183 

leo 

130 
91 


0.891 

0.845  — 

0.850     * 

0.911  *^ 

1.029  "^ 
170 

1.205 


1.437 
1.719 
2.045 
2.407 

2.794 
3.197 
3.604 
4.003 
4.386 

4.743 
5.065 
5.347 
5.582 
5.766 

5.900 
5.983  3^ 
6.015  — 
6.001  " 
5.945  ^ 

93 
5.852 
6.724 
5.568 
5.391 
5.197 

4.992 
4.783 
4.576 


232 
282 
320 
302 
387 

403 
407 
399 
383 
357 

322 
282 
230 
184 
134 


83 


128 
150 
177 
194 
205 

209 
207 


Decllnft- 
tion. 


+45  58 


tt 


33.76 
32.60 
31.05 
29.16 
26.99 

24.66 
22.25 
19.86 
17.60 
15.58 

13.87 
12.54 
11.65 
11.24 
11.32 

11.90 
12.95 
14.45 
16.35 
18.63 

21.19 
23.99 
26.95 
30.03 
33.14 

36.23 
39.22 
42.08 
44.74 
47.15 

49.25 
51.01 
52.39 
53.33 
53.83 

53.86 
53.42 
52.52 


no 

155 
189 
217 
233 

241 
239 
220 
202 
171 


138 
80 
41 

8 
58 

105 
150 
190 
228 
250 

280 
290 
306 
311 
309 

299 

280 
200 
241 
210 

170 

138 

94 

50 

_8 

44 

90 


41  H.  Cephei. 

Mag.  5.0 


Right 
Ascension. 


0.896 
1.439 


13.55 
+1.035 


h     m 
23    44 


s 
2.34 
1.90 
1.48 
1.11 
0.80 

0.56 
0.43 
0.38 
0.44 
0.61 

0.88 
1.26 
1.71 
2.24 
2.83 

3.46 
4.11 
4.76 
5.40 
6.02 

6.58 
7.09 
7.54 
7.89 
8.18 

8.38 
8.49 
8.52 
8.47 
8.32 

8.11 
7.83 
7.50 
7.11 
6.69 

6.24 
5.78 
5.32 


44 
42 

37 
31 
24 

13 
5 

0 
17 
27 

38 
45 
53 
50 
03 

05 
05 
04 
02 
50 

51 
45 
35 
29 
20 

11 
J 

5 
15 
21 

28 
33 
89 
42 
45 

40 

40 


Deciinu- 
tion. 


+67  21 


// 


48.60 
47.64 
46.15 
44.16 
41.76 

39.05 
36.13 
33.14 
30.19 
27.41 

24.91 
22.76 
21.06 
19.86 
19.21 

19.12 
19.61 
20.63 
22.18 
24.21 

26.66 
29.48 
32.61 
35.96 
39.49 

43.10 
46.72 
50.28 
53.71 
56.94 

59.87 
62.46 
64.62 
66.30 
67.46 

68.05 
68.03 
67.42 


90 
149 
199 
240 
271 

292 
299 
295 
278 
250 

215 

170 

120 

05 

9 

49 
102 
155 
203 
245 

282 
313 
335 
353 
301 

302 
350 
343 
323 
293 

250 
210 
108 
110 
59 


2 
01 


d  Sonlptoxis. 
Mag.  4.6 


Right 
Ascension. 


h   m 
23  44 


8 

43.070 
42.941 
42.827 
42.730 
42.656 


129 

114 

97 

74 

49 


42.607 
42.590  — 
42.607   " 


42.661 
42.754 

42.890 
43.067 
43.284 
43.536 
43.820 

44.130 
44.457 
44.794 
45.131 
45.461 

45.773 
46.061 
46.315 
46.531 
46.705 

46.833 
46.915 
46.952  — 
46.946  • 
46.903  ^ 

77 


54 

93 
130 

177 
217 
252 
284 
310 

827 
337 
337 
330 
312 

288 
254 
210 
174 
128 

82 


1.674 

2.598 


23.86 
+2.398 


46.826 
46.723 
46.599 
46.461 
46.315 

46.167 
46.021 
45.882 


103 
124 
138 
140 
148 

140 
138 


Beclinar 
tion. 


-28  34 


It 


46.96 
46.94 
46.59 
45.93 
44.99 

43.75 
42.25 
40.52 
38.56 
36.41 

34.11 
31.71 
29.24 
26.77 
24.34 

22.02 
19.86 
17.91 
16.24 
14.86 

13.84 
13.19  ^ 
12.91  — 
13.00    ^ 


2 

35 

00 

94 

124 

150 
173 
190 
215 
230 

240 
247 
247 
243 
232 

210 
195 
107 
138 
102 


05 


13.45 

14.23 
15.31 
16.61 
18.08 
19.65 

21.24 
22.80 
24.24 
25.50 
26.55 

27.32 
27.82 
28.00 


45 

78 

08 
30 
47 
57 
50 

50 

44 

20 
05 

77 


4>  Pegasl. 
Mag.  5.2 


Right 
Ascension. 


h      m 
23    48 


8 

22.674 
22.558 
22.450 
22.356 
22.281 


110 

108 

94 

75 

49 


22.232 

22.211  — 

22.224   ^^ 

22.276  ^ 

22.368  ^ 
135 

22.503 

170 

215 
251 
279 
303 

317 
324 
322 
311 
294 


22.679 
22.894 
23.145 
23.424 

23.727 
24.044 
24.368 
24.690 
25.001 

25.295 
25.562 
25.800 
26.001 
26.163 


207 
238 
201 
102 


123 

26.286 
26.369 
26.414 
26.422  — 
26.398 


83 
45 

8 

24 
61 


42.495 
1.138 


43.15 
-0.545 


26.347 
26.272 
26.179 
26.071 
25.952 

25.828 
25.703 
25.578 


75 

93 

106 
119 
124 

125 
125 


Declina- 
tion. 


+18  40 


It 


25.27 
24.28 
23.14 
21.90 
20.61 

19.33 
18.13 
17.05 
16.18 
15.57 

15.25 
15.25 
15.61 
16.31 
17.36 

18.71 
20.35 
22.22 
24.28 
26.46 

28.73 
31.01 
33.26 
35.43 
37.46 

39.35 
41.04 
42.52 
43.76 
44.77 

45.53 

46.04 

46.29 

46.30  — 

46.06  ^ 
46 

45.58 

44.88 

43.98 


99 

114 
124 
129 
128 

120 

108 

87 

01 

32 

0 

80 

70 

105 

135 

104 
187 
200 
218 
227 

228 
225 
217 
203 
180 

109 
148 
124 
101 
70 

51 
25 


70 
90 


21.877 
1.056 


13.36 


Df a,  DmA 


+0.06 
-hO.4 


-0.07 


+0.06 
+0.4 


-0.16 
-0.1 


l+O.O^ 
\+0A 


-v^.^ 
-^.\ 
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SUN,  1919. 


FOR   WASFTNGTON 

APPARENT 

•  NOON. 

c 

Date. 

AnpAront 

Right 
Aaoension. 

Var. 
Hmir. 

Apparent 
Decllnatioo. 

Var. 

Hmir. 

Equation 

of  Time. 

Iten— tApp. 

Var. 

Hoar. 

Seml- 
diametv. 

Is.  T.  of 
Morid. 

h  m      8 

8 

•     #      // 

#' 

m      8 

» 

/      ff 

m     8 

b 

Jan.       1 

18  44  37.57 

11.052 

-23    3    8.6 

+11.79 

+  3  25.29 

+1.192 

16  17.82 

111.06 

18 

2 

18  49    2.67 

11.030 

22  58  12.0 

13.93 

3  53.76 

1.179 

16  17.82 

111.02 

18 

3 

18  53  27.44 

11.034 

22  52  47.8 

14.07 

4  21.89 

1.165 

16  17.83 

110.97 

18 

4 

18  57  51.83 

11.007 

22  46  56.3 

15.31 

4  49.65 

1.140 

16  17.82 

110.92 

18 

5 

19    2  15.81 

10.990 

22  40  37.7 

16  34 

517.00 

l.Ul 

16  17.82 

1 10.87 

18 

6 

19    6  39.35 

10.971 

-22  33  52.2 

+17.45 

+  5  43.91 

+1.112 

16  17.81 

1 10.81 

19 

7 

1911    2.42 

10.951 

22  26  40.0 

18.56 

610.35 

1.002 

16  17.80 

1 10.74 

19 

8 

19  15  24.98 

10.9» 

22  19    1.2 

19.66 

6  36.28 

1.060 

16  17.77 

110.68 

19 

9 

19  19  47.01 

10.906 

22  10  66.2 

20.75 

7    1.68 

1.047 

16  17.74 

110.60 

19 

10 

19  24    8.49 

10.883 

22    2  25.1 

21.88 

7  26.53 

1.023 

16  17.71 

1 10.52 

19 

11 

19  28  29.38 

10.856 

-21  53  28.3 

+22.90 

+  7  50.79 

40.090 

16  17.68 

1 10.45 

19 

12 

19  32  49.67 

10.833 

2144    6.0 

23.95 

814.46 

0.07S 

16  17.64 

1 10.37 

19 

13 

19  37    9.33 

10.806 

21  34  18.4 

25.00 

8  37.51 

0.047 

16  17.59 

110.29 

19 

14 

19  41  28.35 

10.770 

2124    5.9 

26.04 

8  59.91 

0.030 

16  17.54 

110.20 

19 

15 

19  45  46.72 

10.751 

21 13  28.6 

27.07 

9  21.67 

0.803 

16  17.48 

1 10.11 

19 

16 

19  50   4.43 

10.738 

-21    2  26.9 

+38.06 

+  9  42.76 

+0.864 

16  17.42 

110.02 

19 

17 

19  54  21.44 

10.696 

20  51    1.1 

29.07 

10    3.16 

0.836 

16  17.34 

1    9.93 

19 

18 

19  58  37.76 

10.665 

20  39  11.4 

30.06 

10  22.86 

0.807 

16  17.26 

1   9.83 

19 

19 

20    2  53.37 

10.636 

20  26  58.2 

31.04 

10  41.87 

0.777 

16  17.18 

1    9.73 

19 

20 

20    7    8.26 

10.606 

20  14  21.7 

32.00 

11    0.15 

0.746 

16  17.09 

1    9.63 

19 

21 

20  11  22.42 

10.674 

-20    122.5 

+32.94 

+11  17.70 

+0.715 

16  16.99 

1    9.53 

20 

22 

20  15  35.83 

10.543 

19  48    0.7 

33.87 

11  34.51 

0.684 

16  16.89 

1    9.42 

20 

23 

20  19  48.49 

10.511 

19  34  16.8 

34.78 

11  50.57 

0.653 

16  16.79 

1    9.31 

20 

24 

20  24    0.39 

10.479 

19  20  11.0 

35.09 

12    5.87 

0.621 

16  16.67 

1    9.21 

20 

25 

20  28  11.51 

10.447 

19    5  43.7 

36.58 

12  20.40 

0.589 

16  16.55 

1    9.10 

20 

26 

20  32  21.87 

10.415 

-18  50  55.5 

+37.44 

+12  34.15 

+0.557 

16  16.43 

1    8.98 

20 

27 

20  36  31.42 

10.382 

18  35  46.6 

38.29 

12  47.11 

0.523 

16  16.31 

1    8.87 

20 

28 

20  40  40.17 

10.348 

18  20  17.4 

39.13 

12  59.27 

0.490 

16  16.18 

1    8.76 

20 

29 

20  44  48.13 

10.315 

18    4  28.3 

39.95 

13  10.64 

0.457 

16  16.05 

1    8.64 

20 

30 

20  48  55.27 

10.281 

17  48  19.8  1    40.75 

13  21.21 

0.423 

16  15.92 

1    8.53 

20 

31 

20  53    1.59 

10.247 

-17  31  52.1    +41.53 

+13  30.95    +0.389 

16  15.78 

1    8.41 

20 

Feb.      1 

20  57    7.10 

10.213 

17  15     5.9  1     42.30 

13  39.88 

0.355 

16  15.64 

1    8.30 

20 

2 

21    111.78 

10.178 

16  58     1.4       43.06 

13  47.97 

0.330 

16  15.50 

1    8.18 

20 

3 

21    5  15.63 

10.143 

16  40  39.1 

43.79 

13  55.24  1    0.286 

16  15.35 

1    8.07 

20 

4 

21    9  18.64 

10.109 

16  22  59.5 

44.50 

14    1.69 

0.252 

16  15.19 

1    7.95 

20 

5 

21  13  20.82 

10.074 

-16    5    3.1 

+45.20 

+14    7.30 

+0.217 

16  15.04 

1    7.84 

20 

6 

21 17  22.16 

10.039 

15  46  50.1 

45.88 

14  12.08 

0.182 

16  14.89 

1    7.73 

21 

7 

21  21  22.68 

10.005 

15  28  20.9 

46.54 

14  16.03 

0.148 

16  14.73 

1    7.61 

21 

8 

21  25  22.37 

9.970 

15    9  36.2 

47.19 

14  19.15 

0.114 

16  14.56 

1    7.50 

21 

9 

21  29  21.25 

9.936 

14  50  36.2  i    47.81 

14  21.47 

O.OSO 

16  14.39 

1    7.39 

21 

10 

21  33  19.30 

9.903 

-14  3121.4     +48.42 

+14  22.96 

+0.046 

16  14.21 

1    7.28 

21 

11 

21  37  16.56 

9.869 

14  11  52.1  ,     49.02 

1 

14  23.67 

+0.013 

16  14.04 

1    7.17 

21 

12 

21  41 13.04 

9.837 

13  52    8.7 

49.59 

14  23.59 

-0.020 

16  13.86 

1    7.06 

21 

13 

2145    8.73 

9.805 

13  32  11.8 

50.15 

14  22.73 

0.052 

16  13.67 

1    6.95 

21 

14 

2149    3.67 

9.773 

13  12    1.5!    50.69 

14  21.12 

0.083 

16  13.48 

1    6.84 

21 

15 

21  52  57.86 

9.743 

-12  51  38.4 

+51.22 

+14  18.76 

-0.113 

16  13.29 

1    6.74 

21 

16 1 

21  56  51.32  j 

9.713 

-12  31    2.8  \  +5i.7i  ^-+14  15.67 

-0.143 

\ 

16  13.08 

1    6.63 

21 

Note,— For  mean  time  interval  of  semldiameter  ^iaarinsTD«\A2kasa,«a\Ax«fi^.^A^  VT^na\^i6A^ 
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FOR  WASHTNGTON 

APPARENT  NOON. 

Sidereal 

Time  of 

Mean  Noon. 

1 

ftt«. 

A«08iuion. 

Vtr. 
Hour. 

AppBnnt 
Dwlmaticn. 

Var. 
H«ir. 

Eqaatlon 

oTTime. 

Mean— App. 

Var. 

Ilour. 

Semi- 
diameter. 

8.T.or 

3em.raaB. 

Merid. 

h  m      8 

8 

e       #        // 

// 

m      s 

8 

/      // 

m    8 

h  m      8 

.     16 

21  56  51.32 

•.713 

-12  31    2.8 

+51.74 

+14  15.67 

-0.143 

16  13.08 

1  6.63 

21  42  33.30 

17 

22   0  44.05 

9.683 

12  10  15.1 

53.38 

14  11.87 

0.173 

16  12.88 

1  6.53 

21  46  29.85 

18 

22    4  36.09 

0.654 

11  49  15.7 

53.71 

14    7.37 

0.302 

16  12.67 

1  6.43 

21  50  26.41 

19 

22    8  27.45 

o.oao 

1128    5.2 

53.17 

14    2.18      0.230 

16  12.45 

1  6.33 

21  54  22.96 

20 

22  12  18.14 

9.508 

11    6  43.7 

53.61 

13  56.33!    0.258 

16  12.23 

1  6.23 

21  58  19.52 

21 

2216    8.17 

0.571 

-10  45  11.8 

+54.04 

+13  49.82 

-0.285 

16  12.01 

1  6.13 

22    2  16.07 

22 

22  19  57.67 

0.545 

10  23  29.8 

54.45 

13  42.69 

0.311 

16  11.78 

1  6.04 

22    612.62 

23 

22  23  46.33 

0.590 

10    138.1 

54.84 

13  34.93 

0.336 

16  11.56 

1  5.95 

2210    9.18 

24 

22  27  34.50 

0.405 

9  39  37.2 

55.22 

13  26.56 

0.861 

16  11.32 

1  5.86 

22  14    5.73 

26 

22  31  22.08 

0.470 

9  17  27.5 

55.58 

13  17.61 

0.385 

16  11.09 

1  5.77 

2218    2.28 

26 

22  35   9.08 

0.447 

-  8  55   9.4 

+55.93 

+13   8.09 

-O.408 

16  10.86 

1  5.69 

22  21  58.84 

27 

22  38  56.53 

0.434 

8  32  43.2 

56.36 

12  58.01 

0.431 

16  10.62 

1  6.60 

22  25  55.39 

28 

22  42  41.42 

0.401 

810   9.4 

56.55 

12  47.38 

0.454 

16  10.38 

1  6.62 

22  29  51.94 

.      1 

22  46  26.80 

0.880 

7  47  28.5 

56.84 

12  36.23 

0.475 

16  10.14 

1  5.45 

22  33  48.50 

2 

22  50  11.66 

0.850 

7  24  40.9 

57.13 

12  24.56 

0.406 

16    9.90 

1  5.38 

22  37  45.05 

3 

22  53  56.00 

0.888 

-  7    1  47.0 

+57.37 

+12  12.39 

-0.517 

16    9.66 

1  5.31 

22  41  41.60 

4 

22  57  39.86 

0.818 

6  38  47.1 

57.61 

11  59.74 

0.537 

16    9.41 

1  5.24 

22  45  38.16 

5 

23    123.26 

0.300 

6  15  41.9 

57.88 

11  46.61 

0.556 

16   9.17 

1  5.17 

22  49  34.71 

6 

23    5   6.19 

0.280 

5  52  31.6 

58.08 

11  33.03 

0.576 

16   8.92 

1  5.11 

22  53  31.26 

7 

23    8  48.67 

0.361 

5  29  16.5 

58.23 

11 19.00 

0.503 

16   8.68 

1  5.05 

22  57  27.81 

8 

23  12  30.73 

0.344 

-  5   5  57.2 

+58.39 

+11   4.55 

-0.611 

16   8.43 

1  4.99 

23    124.37 

9 

23  16  12.39 

0.238 

4  42  34.1 

58.54 

10  49.69 

0.627 

16   8.18 

1  4.93 

23    5  20.92 

10 

23  19  53.66 

0.213 

4  19    7.4 

58.68 

10  34.45 

0.642 

16    7.92 

1  4.88 

23    917.47 

11 

23  23  34.66 

0.107 

3  55  37.5 

58.80 

10  18.84 

0.657 

16    7.67 

1  4.83 

23  13  14.02 

12 

23  27  15.12 

0.183 

3  32    5.0 

58.91 

10    2.89 

0.671 

16    7.41 

1  4.78 

23  17  10.58 

13 

23  SO  55.36 

0.170 

-  3    8  30.0 

+50.00 

+  9  46.63 

-0.684 

16    7.15 

1  4.74 

23  21    7.13 

14 

23  34  35.30 

0.150 

2  44  52.9 

50.06 

9  30.07 

0.605 

16    6.89 

1  4.70 

23  25    3.68 

15 

23  38  14.97 

0.148 

2  21 14.0 

50.15 

913.23 

0.706 

16    6.63 

1  4.66 

23  29    0.23 

16 

23  41  54.39 

0.138 

1  57  33.8 

50.20 

8  50.14 

0.717 

16    6.36 

1  4.62 

23  32  56.79 

17 

23  45  33.59 

0.130 

1  33  52.5 

59.23 

8  38.82 

0.726 

16    6.09 

1  4.59 

23  36  53.34 

18 

23  49  12.57 

0.131 

-  1 10  10.6 

+50.25 

+  8  21.31 

-0.733 

16    5.82 

1  4.56 

23  40  49.89 

19 

23  52  51.39 

0.114 

0  46  28.3 

50.26 

8    3.62 

0.740 

16   5.55 

1  4.54 

23  44  46.44 

20 

23  56  30.05 

0.108 

-  0  22  46.1 

50.26 

7  45.78 

0.746 

16    5.27 

1  4.52 

23  48  43.00 

21 

0   0  8.67 

0.108 

+  0   0  55.7 

50.23 

7  27.80 

0.751 

16    5.00 

1  4.50 

23  52  39.55 

22 

0   3  46.99 

0.000 

0  24  36.8 

50.10 

7    9.71 

0.756 

16   4.72 

1  4.48 

23  56  36.10 

23 

0   7  25.31 

9.006 

+  0  48  16.9 

+50.14 

+  6  51.53 

-0.750 

16    4.44 

1  4.47 

0   0  32.65 

24 

Oil   8.67 

0.008 

1 11 55.4 

50.07 

6  33.29 

0.761 

16    4.16 

1  4.45 

0   4  29.20 

25 

014  41.78 

0.003 

135  32.2 

58.00 

615.00 

0.762 

16    3.88 

1  4.44 

0    8  25.76 

26 

0  18 19.98 

0.001 

159   6.8 

58.80 

5  56.69 

0.763 

16    3.60 

1  4.44 

0  12  22.31 

27 

0  21 58.17 

0.001 

2  22  38.9 

58.77 

5  38.38 

0.763 

16    3.31 

1  4.44 

0  16  18.86 

28 

0  25  86.37 

0.003 

+  2  46   8.2 

+58.65 

+  5  20.08 

-0.762 

16    3.03 

1  4.44 

0  20  15.41 

29 

0  29 14.61 

0.004 

3   9  34.2 

58.51 

5    1.81 

0.760 

16    2.75 

1  4.44 

0  24  11.97 

SO 

08252.89 

0.007 

3  32  56.5 

58.35 

4  43.59 

0.757 

16    2.47 

1  4.45 

0  28   8.52 

31 

03631.25 

9.100 

3  56  14.9 

58.17 

4  25.45 

0.754 

16    2.19 

1  4.46 

0  32    5.07 

•       1 

040  9.68 

0.108 

4  19  28.8 

57.98 

4    7.38 

0.751 

16    1.92 

1  4.47 

0  36    1.62 

2 

04348.20 

9.107 

+  4  42  37.9 

+57.77 

+  3  49.40 

-0.747 

16    1.64 

1  4.48 

0  39  58.18 

3 

0  47  26.82 

9.113 

+  65  42.0 

+57.55 

1 

+  3  31.52 

-0.742 

16    1.37 

1  4.50 

^  OAa^a'i 

>VviiMiillMilulHiil  ofaamSdtemtter  paasliv  meridian,  subtract  O^.l^troiatkAiAAflraillB^XMrviaL 
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FOR  WASHINGTON 

APPARENT  NOON. 

Dftte. 

^^ST' 

Var. 
Hwr. 

Apparent 
DedtnaUoo. 

Hour. 

BoOBtiflB 
7TillM. 

MMn—Apii. 

Vm. 
Hoar. 

Btml. 
dtemalv. 

MflriiL 

I 

h   m       8 

8 

•     /     ff 

// 

m      8 

s 

t      *f 

m    s 

h 

Apr.       1 

0  40    9.68 

0.103 

+  4  19  28.8 

+57M 

+4    7.38 

-0.751 

16   1.92 

1  4.47 

0 

2 

0  43  48.20 

9.107 

4  42  37.9 

w.n 

3  49.40 

0.747 

16   1.64 

1  4.48 

0 

3 

0  47  26.82 

0.112 

5    5  42.0 

57.S5 

3  31.52 

0.743 

16   1.37 

1  4.50 

0 

4 

0  51    5.58 

0.118 

5  28  40.5 

57.33 

3  13.77 

0.7S7 

16   1.10 

1  4.53 

0 

5 

0  54  44.48 

0.124 

5  51  33.2 

57.07 

2  56.16 

o.ni 

16   0.83 

1  4.56 

0 

6 

0  58  23.53 

0.130 

+  6  14  19.8 

+66.80 

+2  38.71 

-0.734 

16  0.56 

1  4.58 

0 

7 

1    2    2.75 

0.138 

6  36  59.6 

56.52 

2  21.43 

0.716 

16   0.29 

14.61 

0 

8 

1    5  42.16 

9.147 

6  59  32.7 

56.23 

2    4.33 

0.706 

16   0.02 

1  4.65 

9 

1    9  21.79 

0.156 

7  21  58.7 

&5.02 

1  47.44 

0.600 

15  59.75 

1  4.68 

10 

1  13    1.64 

0.166 

7  44  17.0 

66.60 

1  30.78 

0.680 

15  59.49 

1  4.72 

11 

1  16  41.73 

0.176 

+  86  27.5 

4-56.27 

+1  14.38 

-0.678 

15  59.22 

1  4.76 

12 

1  20  22.10 

0.188 

8  28  29.9 

64.03 

0  58.24 

0.666 

1558.95 

14.80 

13 

1  24    2.75 

0.200 

8  50  23.7 

54.56 

0  42.38 

0.654 

1558.68 

1  4.84 

14 

1  27  43.71 

0.214 

912    8.7 

64.10 

0  26.83 

0.641 

15  58.42 

1  4.89 

15 

1  31  25.00' 

0.227 

9  33  44.6 

53.70 

+0  11.60 

0.627 

15  58.15 

1  4.94 

16 

1  35    6.63 

0.242 

+  9  55  10.9 

•I-53.30 

-0    3.27 

-0.613 

15  57.88 

1  4.99 

17 

1  38  48.63 

0.258 

10  16  27.6 

52.08 

0  17.79 

0.507 

15  57.61 

1  5.04 

18 

1  42  31.01 

0.274 

10  37  34.2 

52.66 

0  31.93 

0.680 

15  57.35 

1  5.10 

19 

1  46  13.79 

0.291 

10  58  30.3 

62.12 

0  45.66 

0.603 

1557.08 

1  5.16 

20 

1  49  56.98 

0.300 

11 19  15.7 

51.66 

0  58.99 

0.546 

15  56.81 

1  5.22 

21 

1  53  40.60 

0.327 

+11  39  49.9 

+61.10 

-1  11.89 

-0.528 

15  56.55 

1  5.28 

22 

1  57  24.67 

9.346 

12    0  12.8 

50.71 

1  24.34 

0.509 

15  56.28 

1  5.34 

23 

2    1    9.21 

9.365 

12  20  23.9 

50.21 

1  36.33 

0.490 

15  56.02 

1  5.41 

2 

24 

2    4  54.21 

9.385 

12  40  23.0 

49.70 

1  47.84 

0.470 

15  55.76 

1  5.47 

2 

25 

2    8  39.71 

9.406 

13    0    9.6 

49.18 

1  58.87 

0.450 

15  55.51 

1  5.54 

2 

26 

2  12  25.70 

9.427 

+13  19  43.6 

+48.64 

-2    9.40 

-0.428 

15  55.26 

1  5.61 

2 

27 

2  16  12.20 

9.448 

13  39    4.5 

48.09 

2  19.42 

0.407 

15  55.00 

1  5.68 

2 

28 

2  19  59.22 

9.470 

13  58  11.9 

47.58 

2  28.93 

0.386 

15  54.75 

1  5.76 

2 

29 

2  23  46.75 

9.491 

14  17    5.6 

46.94 

2  37.93 

0.361 

15  54.51 

1  5.84 

2 

30 

2  27  34.80 

9.513 

14  35  45.1 

46.34 

2  46.41 

0.342 

15  54.26 

1  5.91 

2 

May       1 

2  31  23.38 

9.535 

+14  54  10.2 

+45.74 

-2  54.37 

-O.320 

15  54.02 

1  5.99 

2 

2 

2  35  12.49 

9.557 

15  12  20.5 

45.12 

3    1.79 

0.298 

15  53.79 

1  6.07 

2 

3 

2  39    2.12 

9.579 

15  30  15.8 

44.48 

3    8.69 

0.276 

15  53.56 

1  6.15 

2 

4 

2  42  52.29 

9.602 

15  47  55.5 

43.83 

3  15.06 

0.254 

15  53.33 

1  6.23 

2 

5 

2  46  42.99 

9.624 

16    5  19.6 

43.17 

3  20.89 

0.232 

15  53.10 

1  6.31 

2 

6 

2  50  34.24 

9.647 

+16  22  27.7 

+42.49 

-3  26.19 

-0.209 

15  52.88 

1  6.39 

2 

7 

2  54  26.03 

9.670 

16  39  19.3 

41.80 

3  30.94 

0.186 

15  52.66 

1  6.47 

2 

8 

2  58  18.37 

9.692 

16  55  54.4 

41.11 

3  35.15 

0.164 

15  52.45 

1  6.55 

3 

9 

3    2  11.26 

9.715 

17  12  12.4 

40.39 

3  38.80 

0.141 

15  52.24 

1  6.64 

3 

10 

3    6    4.71 

9.739 

17  28  13.2 

39.66 

3  41.90 

0.117 

15  52.03 

1  6.72 

3 

11 

3    9  58.72 

9.762 

+17  43  56.5 

+38.93 

-3  44.44 

-0.094 

15  51.82 

1  6.80 

3 

12 

3  13  53.30 

9.786 

17  59  22.1 

38.19 

3  46.40 

0.070 

15  51.61 

1  6.88 

3 

13 

3  17  48.44 

9.809 

18  14  29.5 

37.43 

3  47.81 

0.047 

15  51 .41 

1  6.97 

3 

14 

3  21  44.16 

9.833 

18  29  18.5 

36.65 

3  48.65 

-0.023 

15  51.20 

17.05 

3 

15 

3  25  40.45 

9.857 

18  43  49.0 

35.87 

3  48.92 

+0.001 

15  51.00 

1  7.13 

3 

16 

3  29  37.31 

9.881 

+18  58    0.6 

+35.08 

-3  48.01 

+0.025 

15  50.80 

1  7.21 

3 

17 1  3  33  34.75 

9.905 

+19  1152.9 

+34.27 

-3  47.73 

1 

+0.0)9 

15  50.60 

1  7.29 

3 

Note.— For  mean  time  Interval  of  semidlametec  pft^«\T>^ Ttuff\A\Mv^ »\\\\jftiA.^\^\ToaBi\v<^i&AM>p&,VK^jjprt 
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FOR  WASHINGTON 

APPARENT  NOON. 

Sidereal 

Time  of 

Mean  Noon. 

•ste. 

.  AjcenaiGn. 

Var. 
uSar. 

Apparent 
Peclmfttion. 

Var. 
Hour. 

EqnatioD 

of  Time. 

Mean— App. 

Var. 
Hmir. 

Semi- 
diameter. 

8.  T.  of 

Sem.Pa88. 

Merid. 

h    m      8 

s 

e       /         // 

// 

m      8 

8 

/      ft 

m    8 

h    m      8 

r      17 

3  33  34.75 

0.905 

+19  11  52.9 

•1^.27 

-3  47.73 

+0.049 

15  50.60 

1  7.29 

3  37  23.11 

18 

3  37  32.76 

9.929 

19  25  25.7 

83.46 

3  46.28 

0.072 

15  50.40 

1  7.37 

3  41  19.66 

19 

3  41  31.34 

9.953 

19  38  38.9 

82.68 

3  44.26 

0.096 

15  50.21 

1  7.45 

3  45  16.22 

20 

3  45  30.49 

9.976 

19  51  32.1 

31.80 

3  41.67 

0.120 

15  50.02 

1  7.53 

3  49  12.77 

21 

3  49  30.21 

10.000 

20   4    5.0 

30.95 

3  38.52 

0.143 

15  49.83 

1  7.60 

3  53    9.33 

22 

3  53  30.49 

10.023 

+20  16  17.5 

+30.06 

-3  34.80 

+0.166 

15  49.64 

1  7.68 

3  57    5.88 

23 

3  57  31.33 

10.046 

20  28    9.3 

20.21 

3  30.53 

0.189 

15  49.46 

1  7.75 

4    1    2.44 

24 

4    1  32.72 

10.009 

20  39  40.0 

28.34 

3  25.71 

0.212 

15  49.28 

1  7.82 

4    4  59.00 

25 

4    5  34.63 

10.091 

20  50  49.4 

27.46 

3  20.37 

0.234 

15  49.11 

1  7.89 

4    8  55.55 

26 

4    9  37.07 

10.112 

21    137.4 

26.55 

3  14.50 

0.255 

15  48.94 

1  7.96 

4  12  52.11 

27 

4  13  40.03 

10.133 

+2112   3.6 

+26.64 

-3    8.12 

+0.276 

15  48.78 

1  8.03 

4  16  48.67 

28 

4  17  43.47 

10.153 

2122    7.9 

24.72 

3    1.25 

0.296 

15  48.62 

1  8.09 

4  20  45.22 

29 

4  21  47.40    10.178 

21  31  50.1 

28.79 

2  53.90 

0.315 

15  48.47 

1  8.16 

4  24  41.78 

80 

4  25  51.78    10.192 

2141   9.9 

82.86 

2  46.10 

0.834 

15  48.32 

1  8.22 

4  28  38.34 

31 

4  29  56.59   lo.aoo 

2150   7.1 

21.91 

2  37.87 

0.352 

15  48.18 

1  8.28 

4  32  34.89 

e     1 

4  34    1.82 

10.226 

+21  58  41.5 

+20.96 

-2  29.21 

+0.368 

15  48.04 

1  8.34 

4  36  31.45 

2 

4  38    7.45 

10.242 

22    6  52.9 

19.99 

2  20.17 

0.384 

15  47.90 

1  8.40 

4  40  28.01 

3 

4  42  13.45 

10.257 

22  14  41.3 

19.08 

2  10.75 

0.400 

15  47.77 

1  8.46 

4  44  24.56 

4 

4  46  19.81 

10.272 

22  22   6.4 

18.05 

2    0.98 

0.414 

15  47.65 

1  8.51 

4  48  21.12 

5 

4  50  26.51 

10.286 

22  29   7.9 

17.07 

1  50.87 

0.428 

15  47.53 

1  8.56 

4  52  17.68 

6 

4  54  33.54 

10.299 

+22  35  45.9 

+16.09 

-1  40.43 

+0.442 

15  47.41 

1  8.61 

4  56  14.23 

7 

4  58  40.86 

10.311 

22  42   0.2 

15.10 

1  29.69 

0.454 

15  47.30 

1  8.65 

5    0  10.79 

8 

5    2  48.47 

10.322 

22  47  50.6 

14.10 

1  18.66 

0.465 

15  47.19 

1  8.69 

5    4    7.35 

9 

5    6  56.85 

10.333 

22  53  16.9 

13.10 

1    7.36 

0.476 

15  47.09 

1  8.73 

5    8    3.90 

10 

5  11    4.49 

10.344 

22  58  19.2 

12.09 

0  55.82 

0.4S0 

15  46.98 

1  8.77 

5  12    0.46 

11 

5  15  12.86 

10.353 

+23    2  57.3 

+11.06 

-0  44.04 

+0.495 

15  46.88 

1  8.80 

5  15  57.02 

12 

5  19  21.44 

10.362 

23    710.9 

10.06 

0  32.06 

0.504 

15  46.79 

1  8.83 

5  19  53.58 

13 

6  23  30.21 

10.369 

2311   0.3 

9.04 

0  19.87 

0.511 

15  46.69 

1  8.85 

5  23  50.13 

14 

5  27  39.17 

10.376 

23  14  25.1 

8.02 

-0    7.51 

*  0.618 

15  46.60 

1  8.87 

5  27  46.69 

15 

5  31  48.27 

10.382 

23  17  25.3 

7.00 

+0    5.01 

0.524 

15  46.51 

1  8.89 

5  31  43.25 

16 

5  35  57.62 

10.388 

+23  20   0.9 

+  5.97 

+0  17.67 

+0.530 

15  46.43 

1  8.91 

5  35  39.81 

17 

5  40    6.89 

10.393 

23  22  11.8 

4.94 

0  30.44 

0.534 

15  46.35 

1  8.92 

5  39  36.36 

18 

5  44  16.36 

10.396 

23  23  58.0 

3.91 

0  43.31 

0.538 

15  46.28 

1  8.93 

5  43  32.92 

19 

5  48  25.91 

10.400 

23  25  19.3 

2.87 

0  56.27 

0.541 

15  46.21 

1  8.94 

5  47  29.48 

20 

5  52  35.52 

10.401 

23  26  15.9 

1.84 

1    9.29 

0.543 

15  46.14 

1  8.94 

5  51  26.04 

21 

5  56  45.15 

10.402 

+23  26  47.7 

+  0.81 

+1  22.34 

+0.544 

15  46.07 

1  8.94 

5  55  22.59 

22 

6    0  54.80 

10.402 

23  26  54.5 

-0.23 

1  35.39 

0.544 

15  46.01 

1  8.94 

5  59  19.15 

23 

6    5    4.44 

10.401 

23  26  36.4 

1.27 

1  48.45 

0.543 

15  45.95 

18.94 

6    3  15.71 

24 

6    9  14.05 

10.396 

23  25  53.6 

2.30 

2    1.46 

0.540 

15  45.90 

1  8.93 

6    7  12.27 

25 

6  13  23.59 

10.395 

23  24  46.0 

3.38 

2  14.40 

0.537 

15  45.85 

1  8,91 

6  11    8.82 

26 

6  17  33.04 

10.891 

+23  23  13.7 

-4.36 

+2  27.25 

+0.533 

15  45.81 

1  8.90 

6  15    5.38 

27 

6  21  42.86 

10.386 

23  21 16.7 

5.39 

2  39.98 

0.528 

15  45.78 

1  8.88 

6  19    1.94 

28 

6  25  51.53 

10.379 

2318  55.0 

6.42 

2  52.57 

0.521 

15  45.75 

1  8.85 

6  22  58.50 

29 

6  30    0.58 

10.870 

2316   8.7 

7.44 

3    4.98 

0.512 

15  45.73 

1  8.82 

6  26  55.05 

SO 

6  34    9.82 

10.861 

2312  58.0 

8.46 

3  17.17 

0.503 

15  45.71 

1  8.79 

6  30  51.61 

r     1 

6  38  17.88 

10J61 

+23    9  22.8 

-9.47 

+3  29.13 

+0.493 

15  45.70 

1  8.76 

6  34  48.17 

2 

6  42  26.17 

10.819 

+23    5  23.4 

-10.48 

+3  40.84 

+0.482 

15  45.69 

1  8.73 

6  38  44.72 

HcMBir-Far  nmm  ttaM  tniOTa!  cf  eemidlaiiieCflr  poaing  meridian,  subtract  0*.19  tTom  tk^b  el^AfmaX  VdlXxk^^. 
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FOR  WASHINGTON 

apparent: 

'  NOON. 

Sldani 

Tlmeo 

ItenNo 

DAte. 

Aaoeuion. 

Var. 
Hour. 

Apparant 
DeeuDAtion. 

Var. 
Hour. 

KgnUon 

orriiiM. 

Ifmi-App. 

ViT. 

Bmil- 
ditmitw. 

lUrid. 

h  m      8 

■ 

•     f     ff 

tf 

m     • 

I 

f     ft 

m    s 

h  m 

July 

1 

6  38  17.88 

10.851 

+23    9  22.8 

-9.47 

+3  29.13 

•io.4n 

15  45.70 

18.76 

634  48 

2 

6  42  26.17 

10.889 

23    5  23.4 

10.48 

3  40.84 

0.488 

1545.69 

1  8.7S 

638  44 

3 

6  46  34.19 

10.837 

23   0  59.8 

11.48 

3  52.27 

0.470 

1545.69 

18.69 

6  42  41 

4 

6  60  41.90 

10.314 

22  5612.2 

12.48 

4    8.40 

0.407 

1545.69 

1  8.65 

6  46  37 

5 

6  54  49.29 

10.801 

22  51   0.6 

13.48 

4  14.20 

0.448 

1545.70 

1  8.61 

650  34 

6 

6  58  56.32 

10.286 

+22  45  25.1 

-14.47 

+4  24.65 

40.488 

15  45.71 

1  8.55 

654  30 

7 

7    3    3.00 

10.271 

22  39  26.0 

15.46 

4  34.75 

0.418 

15  45.73 

1  8.51 

6  58  27 

1 

8 

7    7    9.31 

10.2M 

22  33   3.4 

16.a 

4  44.46 

0.897 

15  45.76 

1  8.46 

7    2  24 

9 

7  11  15.22 

10.287 

22  26  17.4 

17.40 

4  53.79 

0.880 

15  45.79 

1  8.41 

7    620 

10 

7  15  20.71 

10.290 

2219   8.2 

18.37 

5    2.70 

0J68 

15  45.81 

1  8.85 

7  10  17 

11 

7  19  25.78 

10.208 

+22  11  35.8 

-19.83 

+5  11.18 

44>.844 

15  45.84 

1  8.29 

7  14  13 

12 

7  23  30.40 

10.183 

22    3  40.6 

20.27 

5  19.22 

0.886 

15  45.88 

1  8.23 

7  18  10 

13 

7  27  34.57 

10.164 

21  55  22.7 

81.23 

5  26.83 

0.807 

15  45.91 

1  8.17 

722    6 

14 

7  31  38.28 

10.145 

21  46  42.2 

33.16 

5  33.95 

0.987 

15  45.95 

1  8.10 

726   3 

15 

7  35  41.51 

10.125 

21  37  39.3 

83.06 

5  40.61 

0.968 

1546.00 

1  8.03 

729  58 

16 

7  39  44.27 

10.106 

+21  28  14.3 

-84.00 

+5  46.79 

40.947 

15  46.04 

1  7.96 

733  56 

17 

7  43  46.52 

10.084 

21 18  27.3 

34.91 

5  52.48 

OJ97 

15  46.09 

1  7.89 

7  37  58 

18 

7  47  48.27 

10.063 

21    818.6 

35.81 

5  57.66 

0.906 

15  46.15 

1  7.82 

7  4149 

19 

7  51  49.51 

10.041 

20  57  48.1 

36.71 

6    2.83 

0.184 

15  46.21 

1  7.74 

745  46 

20 

7  55  50.24 

10.019 

20  46  56.5 

87.59 

6    6.49 

0.163 

15  46.27 

1  7.66 

7  49  42 

21 

7  59  50.44 

0.997 

+20  35  43.8 

-38.47 

+6  10.11 

40.140 

15  46.33 

1  7.58 

7  53  39 

22 

8    3  50.09 

9.974 

20  24  10.1 

39.33 

6  13.20 

0.117 

15  46.41 

1  7.50 

7  57  35 

23 

8    7  49.19 

9.951 

20  12  16.0 

30.18 

6  15.74 

0.004 

15  46.49 

1  7.42 

8    132 

24 

8  11  47.73 

9.927 

20    0    1.5 

31.08 

6  17.72 

0.071 

15  46.57 

1  7.33 

8    528 

25 

8  15  45.70 

9.901 

19  47  26.9 

31.86 

6  19.13 

0.047 

15  46.65 

1  7.26 

8    925 

26 

8  19  43.09 

9.879 

+19  34  32.5 

-32.67 

+6  19.97 

40.033 

15  46.74 

1  7.17 

8  13  22 

27 

8  23  39.88 

9.854 

19  21  18.6 

33.48 

6  20.20 

-0.003 

15  46.84 

1  7.08 

8  17  18 

28 

8  27  36.08 

9.829 

19    7  45.6 

34.27 

6  19.84 

0.037 

15  46.94 

1  7.00 

8  21  15 

29 

8  31  31.67 

9.803 

18  53  53.6 

35.06 

6  18.88 

0.053 

15  47.05 

1  6.91 

8  25  11 

30 

8  35  26.64 

9.777 

18  39  43.0 

35.83 

6  17.30 

0.079 

15  47.17 

1  6.83 

8  29   8 

31 

8  39  20.99 

9.751 

+18  25  14.1 

-36.58 

+6  15.11 

-0.106 

15  47.29 

1  6.74 

833   4 

Aus:. 

1 

8  43  14.73 

9.725 

18  10  27.1 

37.33 

6  12.29 

0.131 

15  47.41 

1  6.65 

8  37    1 

2 

8  47    7.84 

9.099 

17  55  22.4 

38.06 

6    8.85 

0087 

15  47.54 

1  6.57 

8  40  57 

3 

8  51    0.32 

9. '674 

17  40    0.2 

38.78 

6    4.79 

0489 

15  47.67 

1  6.48 

844  54 

4 

8  54  52.18 

9. MS 

17  24  20.9 

39.49 

6    O.U 

0.906 

15  47.81 

1  6.39 

8  48  51 

5 

8  58  43.42 

9.622 

+17    8  24.6 

-40.19 

+5  54.80 

-0.384 

15  47.95 

1  6.31 

8  52  47 

6 

9    2  34.04 

9.596 

16  52  11.8 

40.87 

5  48.89 

0.350 

15  48.09 

1  6.22 

856  44 

k 

( 

7 

9    6  24.05 

9.571 

16  35  42.7 

41.54 

5  42.36 

0.384 

15  48.24 

1  6.14 

9    040 

» 

8 

9  10  13.45 

9.546 

16  18  57.5 

42.21 

5  35.22 

0.800 

15  48.89 

1  6.05 

9    4  37 

9 

9  14    2.24 

9.521 

16    156.7 

42.86 

5  27.49 

0.334 

15  48.54 

1  5.96 

9    833 

f 
) 

10 

9  17  50.45 

9.497 

+15  44  40.5 

-43.49 

+5  19.17 

-0.359 

15  48.70 

1  5.88 

9  12  30 

1 

11 

9  21  38.08 

9.473 

15  27    9.0 

44.12 

5  10.27 

0.383 

15  48.85 

1  5.80 

9  16  26 

i 

12 

9  25  25.14 

9.449 

15    9  22.8 

44.78 

5    0.80 

0.406 

15  49.01 

1  5.72 

9  20  23 

13 

9  29  11.64 

9.426 

14  51  22.0 

45.33 

4  50.77 

0.439 

15  49.18 

15.63 

924  20 

14 

9  32  57.58 

9.103 

14  33    6.9 

45.91 

4  40.19 

0.452 

15  49.35 

1  5.55 

928  16 

15 

9  36  43.00 

9.382 

+14  14  37.8 

-46.49 

+4  29.09 

-0.474 

15  49.52 

1  5.47 

932  13 

^^ 

9  40  27.90 

9.360 

+13  55  55.0 

-47.06 

+4  17.46 

-0.495 

15  49.69 

1  5.40 

936    9 

SoTE.^For  mean  tixna  interval  o(  semidiametet  paaatoi^ iparVVNan, «a\At%BX»\%VtqBa>\}Bi^i>ftiiKwiaLtntog?mL 
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FOR  WASHINGTON 

APPARENT 

•  NOON. 

8idflraal 

Timeol 

Mean  Noon. 

»ato. 

Var. 

Appannt 

Vtr. 

Equatim 

oCTime. 

Maui— App. 

Vtr. 

Semi- 
diametor. 

B.T.of 

BeoLPaas. 

Merid. 

h  m     8 

8 

•     f     tf 

tf 

m     8 

8 

/     tf 

m    8 

h  m      8 

:.    16 

940  27.90 

9.360 

+13  55  55.0 

-47.00 

+  4  17.46 

-0.495 

15  49.69 

1  5.40 

9  36   9.74 

17 

9  4412.28 

9.330 

13  36  58.9 

47.08 

4   5.32 

0.616 

15  49.86 

1  5.32 

9  40   6.29 

18 

9  47  56.17 

9.319 

13  17  49.6 

48.16 

3  52.67 

0.536 

15  50.03 

1  5.25 

9  44    2.85 

19 

9  51 39.56 

o.aoo 

12  58  27.6 

48.07 

3  39.56 

0.556 

15  50.21 

1  5.18 

9  47  59.40 

20 

9  55  22.48 

9.379 

12  38  53.2 

40.19 

3  25.97 

0.570 

15  50.40 

1  5.11 

9  51 55.95 

21 

9  59  4.95 

9.200 

+12  19   6.6 

-49.08 

+  3  11.91 

-0.506 

15  50.58 

1  5.04 

9  55  52.51 

22 

10   2  46.94 

9.341 

1159   8.3 

60.10 

2  57.40 

0.614 

15  50.77 

1  4.97 

9  59  49.06 

23 

10   6  28.49 

9.223 

11  38  58.6 

60.04 

2  42.43 

0.033 

15  50.97 

1  4.90 

10    3  45.61 

24 

1010   9.61 

9.204 

11 18  37.7 

51.09 

2  27.04 

0.650 

15  51.17 

14.83 

10    7  42.17 

25 

10  13  50.80 

9.180 

10  58    6.2 

51.58 

211.22 

0.068 

15  51.37 

1  4.77 

10  11  38.72 

26 

10  17  30.57 

9.109 

+10  37  24.2 

-^1.90 

+  154.98 

-0.085 

15  51.58 

14.71 

10  15  35.27 

27 

10  21 10.43 

9.153 

10  16  32.2 

53.37 

138.34 

0.703 

15  51.79 

1  4.65 

10  19  31.83 

28 

10  24  49.91 

9.187 

9  55  30.4 

53.78 

121.30 

0.718 

15  52.01 

1  4.60 

10  23  28.38 

29 

10  28  28.99 

9.131 

9  34  19.2 

53.10 

1   3.88 

0.733 

15  52.23 

1  4.54 

10  27  24.93 

30 

10  32   7.71 

9.100 

912  58.9 

53.58 

0  46.09 

0.748 

15  52.46 

14.49 

10  31  21.49 

31 

10  35  46.07 

9.091 

+  8  51 29.9 

-63.88 

+  0  27.96 

-0.763 

15  52.69 

1  4.44 

10  35  18.04 

t.     1 

10  39  24.09 

9.on 

8  29  52.6 

54.33 

+  0   9.48 

0.777 

15  52.92 

1  4.39 

10  39  14.59 

2 

1043   1.80 

9.004 

8   8   7.1 

64.56 

-0   9.33 

0.790 

15  53.15 

1  4.35 

10  43  11.15 

3 

10  46  39.18 

9.063 

7  4613.8 

64.88 

0^.44 

0.803 

15  53.39 

1  4.31 

10  47    7.70 

4 

10  50  16.28 

9.041 

7  2413.2 

65.17 

0  47.83 

0.813 

15  53.62 

1  4.27 

10  51   4.25 

5 

10  53  53.12 

9.000 

+  7    2   5.4 

«65.47 

-  1    7.50 

-0.834 

15  53.86 

1  4.23 

10  55   0.80 

6 

10  57  29.69 

9.019 

6  39  50.7 

55.75 

127.43 

0.885 

15  54.11 

1  4.20 

10  58  57.36 

7 

11    1   6.04 

9.010 

6  17  29.7 

56.01 

147.58 

0.844 

15  54.35 

1  4.16 

11    2  53.91 

8 

11   4  42.16 

9.001 

5  55   2.3 

60.36 

2    7.95 

0.853 

15  54.59 

1  4.14 

11    6  50.46 

9 

11    818.10 

8.994 

5  32  29.0 

56.50 

2  28.51 

0.860 

15  54.84 

1  4.12 

11 10  47.02 

10 

11 11  53.87 

8.988 

+  5    9  50.3 

-56.73 

-  2  49.23 

-0.866 

15  55.09 

1  4.10 

11 14  43.57 

11 

11 15  29.50 

8.983 

4  47    6.1 

56.94 

3  10.10 

0.873 

15  55.33 

1  4.07 

11 18  40.12 

12 

1119   5.01 

8.977 

4  24  17.1 

57.14 

3  31.08 

0.877 

15  55.58 

1  4.06 

11  22  36.67 

13 

11 22  40.42 

8.974 

4    123.4 

57.33 

3  52.17 

0.880 

15  55.83 

1  4.04 

11  26  33.22 

14 

112615.75 

8.973 

3  38  25.1 

57.51 

413.32 

0.883 

15  56.08 

1  4.03 

11 30  29.78 

15 

11  29  51.04 

8.970 

+  3  15  22.9 

-57.67 

-  4  34.53 

-0.884 

15  56.33 

1  4.02 

11  34  26.33 

16 

11 33  26.30 

8.900 

2  62  17.0 

57.83 

4  55.77 

0.885 

15  56.58 

1  4.01 

11  38  22.88 

17 

1137    1.55 

8.900 

2  29   7.6 

57.90 

517.02 

0.885 

15  56.84 

1  4.01 

11 42  19.43 

18 

11 40  36.80 

8.900 

2   5  55.3 

58.06 

5  38.26 

0.885 

15  57.09 

1  4.01 

11 46  15.99 

19 

11 44  12.09 

8.971 

142  40.2 

58.18 

5  59.47 

0.883 

15  57.35 

1  4.01 

11  50  12.54 

20 

11 47  47.42 

8.974 

+  1 19  22.8 

-<68.37 

-  6  20.63 

-0.880 

15  57.61 

1  4.01 

1154    9.09 

21 

11 51 22.82 

8.977 

0  56   3.3 

68.34 

6  41.72 

0.877 

15  57.87 

1  4.02 

1158    5.64 

22 

11 54  58.30 

8.981 

0  32  42.3 

66.40 

7    2.73 

0.873 

15  58.14 

1  4.03 

12    2    2.20 

23 

11 58  33.88 

8.966 

+  09  19.9 

58.46 

7  23.65 

0.860 

15  58.40 

1  4.05 

12    5  58.75 

24 

12   2   9.58 

8.990 

-  0  14   3.4 

58.48 

7  44.45 

0.804 

15  58.67 

1  4.07 

12    9  55.30 

25 

12   545.41 

8.990 

-  0  37  27.2 

-^.50 

-  8    5.12 

-0.858 

15  58.94 

1  4.09 

12  13  51.85 

26 

12   9  21.88 

9.003 

1   0  51.2 

58.50 

8  25.64 

0.852 

15  59.21 

1  4.12 

12  17  48.40 

27 

12 12  57.52 

9.010 

12415.0 

56.48 

8  45.99 

0.844 

15  59.49 

1  4.15 

12  21  44.96 

28 

121633.85 

9.018 

1 47  38.2 

66.46 

9   6.16 

0.836 

15  59.77 

1  4.18 

12  25  41.51 

29 

12  20  10  J» 

9.087 

211   0.6 

56.41 

9  26.12 

0.837 

16   0.05 

1  4.21 

12  29  38.06 

30 

12  23  47.14 

9.006 

-  2  34  21.8 

-68.36 

-  9  45.87 

-0.818 

16   0.33 

14.25 

12  33  34.61 

.      1 

12  27  24.14 

9.047 

-  2  57  41.4 

-56.37 

-10   5.38 

-O.807 

16   0.61 

1  4.29 

12  37  31.17 

SoiEr-f^iaMntiMitotgi^irfatmMiamttarpaMringinaridian^aabt^ 
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FOR  WASHINGTON 

APPARENT  NOON 

• 

iHlt^M-l 

Date. 

AppBrant 
Aaoenalan. 

Var. 
Hmir. 

Appoiwit 
Decunotlcn. 

Vir. 
Hoar. 

Equation 

oiTime. 

Ifian— App. 

Var. 
oour. 

Stnil- 
diaiBaCar. 

8.  T.  of 
Marid. 

oMMW 

TiBMd 

MaaaNoc 

h  m      8 

8 

•     t     II 

n 

m     8 

8 

# 

ft 

m    • 

h  m     1 

Oct. 

1 

12  27  24.14 

9.047 

-  2  57  41.4 

-68.21 

-10   5.88 

-0.807 

16 

0.61 

14.29 

12  37  31 

2 

12  31    1.40 

0.069 

3  20  59.1 

68.19 

10  24.62 

0.905 

15 

0.89 

14.33 

124127 

3 

12  34  38.94 

9.071 

3  44  14.5 

58.09 

10  43.57 

0.783 

16 

1.17 

14.87 

1245?^ 

4 

12  38  16.77 

9.063 

4    7  27.3 

57.97 

11   2.24 

0.771 

16 

1.46 

1  AA'^ 

1^49  J.. 

5 

12  41  54.93 

9.097 

4  30  37.0 

57.84 

1120.58 

0.757 

16 

1.74 

1  4.48 

12  5'- J 

6 

12  45  33.44 

9.112 

-  4  53  43.5 

-57.60 

-11  38.57 

-^.743 

16 

2.02 

1  458 

Vi- 

7 

12  49  12.31 

9.128 

5  16  46.1 

57.52 

11  56.21 

0.7S7 

16 

2.30 

1  4.69 

13     i  :■' 

8 

12  52  51.57 

9.145 

5  39  44.8 

57.35 

12  13.46 

0.710 

16 

2.67 

1  4.G5 

l::  ■    . 

9 

12  56  31.24 

9.162 

6    2  39.2 

57.17 

12  30.29 

0M2 

16 

2.86 

1  4.71 

13  9  3. 

10 

13   011.35 

9.181 

d  25  28.9 

56.97 

12  46.68 

0.674 

16 

3.13 

14.77 

1313  0. 

11 

13    3  51.92 

9.200 

-  6  48  13.4 

-66.74 

-13   2.62 

-0.664 

16 

8.40 

14.84 

131656. 

12 

13    7  32.98 

9.221 

7  10  52.7 

56.51 

1318.07 

0.888 

16 

8.68 

14.91 

13  2053. 

13 

13  11  14.55 

9.243 

7  33  26.1 

56  J» 

13  33.02 

0.611 

16 

8.06 

14.99 

132449. 

14 

13  14  56.64 

9.266 

7  55  53.5 

56U10 

13  47.44 

0.589 

16 

4.22 

1  5.07 

13  2846. 

15 

13  18  39.29 

9.289 

8  18  14.4 

55.73 

14    1.30 

0.866 

16 

4.48 

1  6.15 

138242. 

16 

13  22  22.52 

9.313 

-  8  40  28.3 

-65.48 

-14  14.60 

-0.542 

16 

4.76 

16.28 

133639. 

17 

13  26    6.33 

9.338 

9    2  35.0 

65.18 

14  27.31 

0.517 

16 

6.02 

1  6.31 

134086. 

18 

13  29  50.74 

9.364 

9  24  33.9 

64.79 

14  39.42 

0.491 

16 

6.29 

1  5.40 

134432 

19 

13  33  35.77 

9.390 

9  46  24.8 

54.45 

14  50.91 

0.485 

16 

6.66 

1  5.49 

134829 

20 

13  37  21.43 

9.416 

10    8    7.2 

54.00 

15    1.77 

0.480 

16 

6.82 

1  6.68 

13  52  25 

21 

13  41    7.74 

9.443 

-10  29  40.8 

-«.n 

-16  11.98 

-0.413 

16 

6.09 

1  6.67 

13  5622 

22 

13  44  54.71 

9.471 

10  51    5.1 

53.31 

15  21.53 

0.884 

16 

6.36 

1  6.77 

14  01$ 

23 

13  48  42.36 

9.500 

11 12  19.7 

52.90 

15  30.41 

0.856 

16 

6.62 

1  6.86 

14   415 

24 

13  52  30.70 

9.528 

11  33  24.2 

52.47 

15  38.62 

0.327 

16 

6.88 

1  5.96 

14   811 

25 

13  50  19.73 

9.557 

11  54  18.1 

52.02 

15  46.12 

0.298 

16 

7.15 

1  6.07 

1412  8 

26 

14    0    9.46 

9.-587 

-12  15    1.1 

-51.56 

-15  52.92 

-0.260 

16 

7.42 

1  6.17 

1416  4 

27 

14    3  59.90 

9.617 

12  35  32.8 

51.08 

15  59.001    0.239 

16 

7.68 

1  6.27 

14  20   1 

28 

14    7  51.08 

0.618 

12  55  52.7 

50.58 

16   4.37 

0.208 

16 

7.96 

16.38 

14  23  58 

29 

14  11  43.00 

9.679 

13  16   0.5 

50.06 

16    8.99 

0.177 

16 

8.21 

1  6.49 

14  27  54 

30 

14  15  35.67 

9.711 

13  35  55.8 

49.53 

16  12.87 

0.146 

16 

8.47 

1  6.60 

14  31  51 

31 

14  19  29.09 

9.742 

-13  55  38.0 

^8.98 

-16  15.99 

-0.114 

16 

8.73 

1  6.72 

14  35  47 

Nov. 

1 

14  23  23.28 

9.774 

14  15    7.0 

48.41 

16  18.35 

0.082 

16 

8.99 

1  6.83 

14  3944. 

2 

14  27  18.25 

9.807 

14  34  22.1 

47.83 

16  19.93 

0.050 

16 

9.25 

1  6.94 

14  43  40 

3 

14  31  14.00 

9.839 

14  53  23.0 

47.24 

16  20.73 

-O.017 

16 

9.50 

1  7.06 

14  47  37. 

4 

14  35  10.54 

9.873 

15  12    9.4 

46.62 

16  20.74 

-IO.016 

16 

9.74 

1  7.18 

14  51 33. 

5 

14  39    7.89 

9.906 

-15  30  40.8 

-45.98 

-16  19.95 

40.050 

16 

9.99 

1  7.30 

14  5530. 

6 

14  43    6.05 

9.940 

15  48  56.9 

45.34 

16  18.35 

0.084 

16  10.24 

1  7.41 

14  59  27. 

7 

14  47    5.04 

9.975 

16    6  57.2 

44.68 

16  15.92 

0.118 

16  10.48 

1  7.53 

15   3  23. 

8 

14  51    4.87 

10.011 

16  24  41.3 

43.99 

16  12.65 

O.LVI 

16  10.71 

1  7.65 

15   7  20. 

9 

14  55    5.56 

10.046 

16  42    8.9 

43.30 

16    8.54 

0.180 

1610.95 

1  7.77 

15 11 16. 

10 

14  59    7.09 

10.082 

-16  59  19.7    -12.59 1 

-16    3.58    40.226 

16  11.18 

1  7.89 

161513. 

11 

15    3    9.48 

10.118 

17  16  13.1 

41.85 

15  57.75     0.261 

16  11.40 

1  8.01 

1519  9. 

12 

15    7  12.75 

10.154 

17  32  48.8 

41.11 

15  51.06 

0.297 

16  11.62 

1  8.13 

16  23  6. 

13 

15  11 16.89 

10.191 

17  49   6.4 

40.35 

15  43.50 

0.333 

16  11.83 

1  8.25 

15  27  2. 

14 

15  15  21.89 

10.227 

18    5    5.5 

89.57 

15  35.07 

0.370 

1612.04 

1  8.37 

16  30  59. 

15 

15  19  27.77 

10.263 

-18  20  45.8 

-^.78 

-15  25.77 

40.406 

16 12.25 

1  8.48 

1634  56. 

16 

1 

15  23  34.53 

10.299 

-18  36   6.7 

-37.96 

-15  15.60 

40'.442 

16  12.46 

1  8.60 

15  38  52. 

Note.— For  maan  time  intanml  of  semidiameter  paadiiiiiMc\Atoxi,«UL\Ax«cX^A^&\Tt»^>aDi^i&Ainalt^^ 
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FOR  WASHINGTON  APPARENT  NOON. 


■t0. 

Apparent 

IQ^t 
AflOSDsiaii. 

Vtr. 
urar. 

Appannt 
DeclmrtlcMi. 

Var. 

Equation 

oCTime. 

Mean— Api>. 

Vtr. 
Houor. 

Semi-      a^-  '^i^ 

Sidereal 

Time  of 

Mean  Noon* 

h  m     8 

8 

o         /          #/ 

n 

m      8 

8 

9           It 

m     8 

h  m      s 

.    16 

r.  23  34.53 

10.299 

-18  36   6.7 

-37.96 

-15  15.60 

40.442 

16  12.46 

1   8.60 

15  38  52.63 

17 

1  ,27  42.14 

10.835 

18  51    7.8 

87.13 

15   4.57 

0.477 

1612.66 

1   8.72 

15  42  49.19 

18 

;:j  31 50.60 

10.370 

19   5  48.9 

36.28 

14  52.G9 

0.612 

16  12.87 

1   8.83 

15  46  45.75 

19 

15  35  59.92 

10.406 

19  20   9.5 

85.42 

14  39.96 

0.547 

16  13.07 

1   8.94 

15  50  42.30 

20 

Vi  40  10.08 

10.440 

19  34    9.1 

34.64 

14  26.41 

0.682 

1613.26 

1   9.06 

15  54  38.86 

21 

15  44  21.06 

10.474 

-19  47  47.6 

-^.66 

-14  12.02 

+0.616 

16  13.46 

1    9.17 

15  58  35.41 

22 

15  48  32.86 

10.fi06 

20    1   4.4 

32.75 

13  56.82 

0.660 

1613.65 

1    9.28 

16    2  31.97 

23 

15  52  45.46 

10.641 

20  13  59.3 

31.82 

13  40.82 

0.688 

16  13.84 

1    9.39 

16    6  28.53 

24 

15  56  58.85 

10.674 

20  26  31.7 

30.88 

13  24.04 

0.716 

16  14.03 

1    9.50 

16  10  25.08 

25 

16    113.00 

lo.eoo 

20  38  41.5 

29.92 

13    6.49 

0.747 

16  14.22 

1    9.60 

16  14  21.64 

26 

16    5  27.91 

10.636 

-20  50  28.2 

-^.96 

-1248.18 

+0.778 

16  14.40 

1    9.71 

16  18  18.19 

27 

16   9  43.56 

10.666 

21    151.5 

27.98 

12  29.14 

0.808 

16  14.58 

1   9.81 

16  22  14.75 

28 

16  13  59.92 

10.696 

21 12  51.1 

26.99 

12    9.39 

0.837 

16  14.75 

1    9.91 

16  26  11.31 

29 

16  18  16.98 

10.725 

21  23  26.7 

25.97 

11 48.95 

0.866 

16  14.93 

1 10.01 

16  30    7.86 

30 

16  22  34.72 

10.753 

21  33  37.8 

24.95 

11  27.82 

0.804 

16  15.10 

1 10.10 

16  34    4.42 

.      1 

16  26  53.12 

10.780 

-21 43  24.4 

-23.92 

-11    6.04 

+0.921 

16  15.26 

1 10.19 

16  38    0.98 

2 

16  31 12.15 

10.806 

21  52  46.1 

22.88 

10  43.62 

0.047 

16  15.42 

110.28 

16  41  57.54 

3 

16  35  31.80 

10.831 

22    142.5 

21.82 

10  20.59 

0.972 

16  15.58 

1 10.37 

16  45  54.09 

4 

16  39  52.05 

10.855 

22  10  13.4 

20.75 

9  56.96 

0.996 

16 15.73 

1 10.45 

16  49  50.65 

5 

16  44  12.87 

10.879 

22  18  18.6 

19.68 

9  32.76 

1.020 

16  15.87 

110.53 

16  53  47.21 

6 

16  48  34.25 

10.902 

-22  25  57.8 

-18.69 

-  9   8.01 

+1.048 

16  16.01 

110.60 

16  57  43.76 

7 

16  52  56.16 

10.924 

22  33  10.8 

17.49 

8  42.72 

1.064 

16  16.15 

1 10.67 

17    140.32 

8 

16  57  18.60 

10.945 

22  39  57.3 

16.38 

816.92 

1.065 

16  16.28 

1 10.74 

i7    5  36.88 

9 

17    141.52 

10.965 

22  46  17.2 

15.27 

7  50.62 

1.106 

16 16.39 

110.80 

17    9  33.43 

10 

17    6    4.92 

10.984 

22  52  10.0 

14.14 

7  23.85 

1.126 

16  16.50 

1 10.86 

17  13  29.99 

11 

17  10  28.78 

11.003 

-22  57  35.9 

-13.01 

-  6  56.64    +1.143 

16  16.61 

1 10.92 

17  17  26.55 

12 

17  14  53.06 

11.020 

23   2  34.6 

11.87 

6  29.00     1.160 

16  16.72 

110.97 

17  21  23.11 

13 

17  19 17.70 

11.G35 

23    7    5.8 

10.72 

6   0.98 

1.176 

16  16.82 

1 11.02 

17  25  19.66 

14 

17  23  42.72 

11.049 

2311    9.4 

9.57 

5  32.60 

1.189 

16  16.91 

111.06 

17-29  16.22 

15 

17  28    8.07 

11.062 

23  14  45.3 

8.41 

5   3.89 

1.203 

16  17.00 

1 11.10 

17  33  12.78 

16 

17  32  83.71 

11.078 

-23 17  53.4 

-7.25 

-  4  34.88 

+1.214 

16  17.09 

1 11.14 

17  37    9.34 

17 

17  36  59.60 

11.084 

23  20  33.5 

6.09 

4    5.62 

1.224 

16  17.17 

1 11.17 

17  41    5.90 

18 

17  41 25.73 

11.093 

23  22  45.6 

4.92 

3  36.13 

1.233 

16  17.24 

1 11.19 

17  45    2.45 

19 

17  45  52.03 

11.099 

23  24  29.4 

3.74 

8    6.47 

1.239 

16  17.31 

1 11.21 

17  48  59.01 

20 

17  50 18.50 

11.105 

23  25  45.2 

2.57 

2  36.65 

1.245 

16  17.38 

111.23 

17  52  55.57 

21 

17  54  45.07 

11.109 

-23  26  32.7 

-1.39 

-  2   6.71 

+1.249 

16  17.44 

111.24 

17  56  52.13 

22 

17  59  11.72 

11.111 

23  26  51.8 

-0.21 

136.70 

1.261 

16  17.50 

1 11.25 

18   0  48.68 

23 

18   3  38.40 

11.112 

23  26  42.6 

+  0.97 

1   6.66 

1.262 

16  17.56 

111.25 

18    4  45.24 

24 

18   8   5.08 

11.111 

23  26   5.2 

2.16 

0  36.62 

1.261 

16  17.62 

111.25 

18    8  41.80 

25 

18  12  31.73 

11.106 

23  24  59.6 

3.82 

-  0   6.61 

1.248 

16  17.67 

111.24 

18  12  38.36 

26 

18  16  58.29 

11.104 

-23  23  25.6 

+  4.50 

4-  0  23.31 

+1.244 

16  17.71 

111.23 

18  16  34.92 

27 

18  21  24.75 

11.100 

23  21  23.5 

5.67 

0  53.13 

1.240 

16  17.75 

111.22 

18  20  31.47 

28 

18  25  51.05 

iijon 

2318  53.1 

6.86 

122.80 

1.232 

16  17.79 

111.20 

18  24  28.03 

29 

18  SO  17.16 

ujoa 

28  15  54.8 

8.01 

1  52.26 

1.223 

16  17.83 

1 11.17 

18  28  24.59 

ao 

18  34  48.05 

11j074 

2312  28.5 

9.18 

2  21.51 

1.214 

16  17.85 

1 11.14 

18  32  21.15 

31 

18  39   8.68 

11.062 

-23   8  34.2 

+10.34 

+  2  50.51 

+1.202 

16  17.87 

1 11.11 

18  36  17.70 

NofB.— For 


Vaub  Intarval  of  eemldlameter  pasBing  meridian,  subtract  0>.19  from  the  sidereal  in.t«rr«\.. 
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lUk.U.MlMMMcn 


M00N-OTJLMINATI0N8,  1919.  523 
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MOON-CULMINATIONS,  1919. 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

§ 

] 

Wash. 
Mean 
Time. 

Var. 

llour 

of 
Long. 

Right 

Afloenslon 

of 

Center. 

Var. 

Iibur 

of 
Long. 

Oeooentrie 

DeoUnatlaii 

of 

Center. 

Var. 

Hoar 

of 
Long. 

B.T. 
Of 

PtflB- 

IU|M^ 

trio 
Bemidl- 
•maler. 

torlal 
Horl- 

Mlltftl 

Pvmllaz. 

Bri^ 
Lhnbi. 

h    m 

m 

h  m      s 

8 

m      t        It 

tt 

a 

1     ft 

#     ft 

Apr.  2 

u 

142.79 

3.473 

223   2.17 

158.60 

4-163645.6 

+579.6 

72.54 

1638.6 

6059.0 

I.      a 

2 

L 

1412.68 

3.506 

254  58.80 

160.74 

182255^ 

480.1 

73.07 

1635.6 

6048.2 

3 

U 

242.92 

3.531 

3  27  16.68 

163.10 

1948  8.2 

370.5 

73.43 

1681.6 

0033.8 

L        Si 

3 

L 

15 13.35 

3.538 

3  59  45.43 

163.53 

205042.8 

351.4 

73.56 

1626.6 

6014.9 

4 

U 

343.75 

3.537 

4  32 12.80 

161.87 

+212942.7 

•fUSU) 

73.43 

1620.8 

8953.7 

L        & 

4 

L 

16 13.91 

3.498 

5  4  25.83 

160.14 

214459.1 

+  17.7 

73.05 

16 14.4 

5930.4 

5 

U 

443.63 

3.453 

5  36 12.05 

157.41 

2137  7.8 

-95.S 

72.43 

16  7.7 

59  6.7 

L        & 

5 

L 

17 12.72 

3.394 

6  7  20.60 

153.89 

21  722.4 

300.8 

71.60 

16  0.8 

5840.2 

6 

U 

541.05 

3.336 

6  37  43.14 

149.79 

+20 17  25.8 

-396.8 

70.61 

1553.8 

5814.6 

L     N. 

6 

L 

18  8.52 

3.352 

7   714.23 

145.35 

19  920.2 

183.3 

09.52 

1546.9 

5749.3 

7 

U 

635.09 

3.177 

7  35  51.31 

140.82 

17  45 17.8 

450.S 

68.39 

1540.2 

57  24.8 

L     N. 

7 

L 

19  0.77 

3.103 

8  334.50 

136.40 

16  732.7 

519.3 

67.26 

1533.8 

57   1.2 

8 

U 

7  25.59 

3.034 

8  30  26.08 

133.25 

+14 18 16.0 

-571.7 

66.17 

1527.7 

5638.9 

L     N. 

8 

L 

1949.62 

1.971 

85629.91 

128.47 

12 19  32.3 

613.9 

65.16 

1522.0 

5618.0 

■ 

9 

U 

812.93 

1.910 

9  21 51.08 

135.15 

10 13 18.0 

646.9 

64.26 

1616.7 

5558.6 

L     X. 

9 

L 

2035.64 

1.869 

94635.40 

133.33 

8   120.1 

671.3 

63.48 

1511.9 

5540.8 

10 

U 

857.84 

1.831 

10 10  49.06 

130.04 

+  54518.4 

-687.7 

62.83 

15  7.4 

5524.5 

I.     N. 

10 

L 

21 19.63 

1.H02 

10  34  38.43 

118.28 

32645.2 

696.6 

62.32 

15  3.4 

55  9.8 

11 

U 

941.12 

1.781 

10  58   9.84 

117.04 

+  1   7   7.0 

608.6 

61.95 

14  59.8 

54  56.5 

I.     N. 

ii:l 

22   2.42 

1.709 

1 1 21  29.42 

116.30 

-  11213.6 

603.8 

61.72 

14  56.6 

5444.7 

12    U 

10  23.62 

1.765 

1144  43.08 

116.04 

-  32957.8 

-682.6 

61.62 

14  53.8 

04  «j4.«> 

I.     N. 

12  j  L 

2244.81 

1.768 

12   7  5<J.38 

116.23 

5  44  48.7 

664.9 

61.64 

14  51.3 

5425.3 

13 

U 

11   6.08 

1.778 

12  3114.49 

116.84 

7  5530.9 

641.0 

61.79 

14  49.2 

5417.5 

I.     Xi 

13 ;  L 

1 

23  27.51 

1.704 

12  54  42.04 

117.81 

10  049.5 

610.9 

62.04 

14  47.4 

5411.1 

14 

U 

1149.16 

1.S16 

1318  23.15 

119.10 

-115930.5 

-574.8 

62.38 

1446.0 

54   6.0 

I.//.   Si 

15 

L 

011.10 

1.H4I 

1342  21.29 

120.64 

13  5020.3 

533.5 

62.80 

1445.0 

54  2.2 

15 

U 

12  33.37 

1.870 

14    6  39.14 

122.37 

1532   6.3 

484.2 

63.27 

1444.4 

53  59.8 

II.   i 

ir> 

L 

0  55.99 

1.901 

14  31 18.59 

124.22 

17   3  37.6 

430.1 

63.78 

1444.1 

5358.8 

IG 

U 

13 18.99 

l.9:)2 

14  56  20.55 

126.11 

-18  2345.7 

-370.4 

64.30 

1444.2 

5359.3 

IL   i 

17 

L 

1 42.36 

1.063 

15  21 44.97 

127.95 

19  31 26.2 

305.5 

64.81 

1444.8 

54    1.3 

17 

U 

14   6.09 

1.991 

1547  30.79 

129.66 

20  25  39.9 

336.1 

65.28 

14  45.8 

54   4.9 

IL   S. 

18 

L 

2  30.14 

2.016 

16  13  36.00 

131.17 

21   535.0 

162.6 

65.71 

1447.3 

5410.4 

18 

U 

14  54.46 

2.037 

1639  57.78 

132.41 

-21 30  27.6 

-  85.8 

66.07 

1449.3 

5417.8 

IL    S. 

19 

L 

3  19.01 

2.053 

17   6  32.66 

133.35 

213944.4 

-    6.8 

66.'34 

14  51.8 

5427.1 

19 

U 

15  43.70 

2.063 

17  33  16.80 

133.96 

2133   2.7 

+  73.8 

66.53 

1454.9 

5438.5 

ILA'.i 

20 

L 

4   8.49 

2.068 

18   0   6.34 

134.24 

21 10 11.6 

154.7 

66.64 

1458.6 

5452.1 

20 

U 

1633.31 

2.068 

18  2657.65 

134.26 

-203111.8 

+335.1 

66.67 

15  2.9 

55  7.9 

ILK. 

21 

L 

4  58.10 

2.064 

18  5347.71 

a 

l.'M.OS 

19  36 16.0 

313.9 

66.64 

15  7.8 

5526.0 

21 

U 

17  22.84 

2.058 

192034.33 

133.70 

182547.4 

390.4 

66.56 

1513.3 

5546.2 

II.  N. 

22 

L 

547.50 

2.aS2 

19  47 16.39 

133.31 

17  019.6 

463.6 

66.47 

15 19.4 

56  8.6 

90 

U 

1812.09 

2.016 

20  13  53.85 

132.96 

-15  20  35.9 

+532.8 

66.38 

1526.1 

5633.0 

ILK. 

23 

L 

6  36.62 

2.043 

20  40  27.92 

132.76 

13  27  29.9 

507.3 

66.33 

1533.2 

5659.1 

2^ 

U 

19   1.13 

2.044 

21   7   0.98 

132.80 

1122  4.3 

656.0 

66.33 

1540.7 

5726.7 

ILX. 

24 

L 

7  25.68 

2.050 

213336.53 

133.19 

9  532.0 

708.3 

66.41 

1548.6 

5755.4 

24 

U 

1950.35 

2.063 

22  019.04 

133.98 

-  6  39 18.3 

+753.7 

66.59 

1556.6 

5824.7 

ILN. 

Apr.  13,  U  Defective  niumlnatlon  of  5.  (T'M, 
Apr.  14,  U  Defective  Illumination  of  //.  0i.06. 


Apr.  19,  U  Deiaetty  ninintnrtlon  of  2f.  9rjk 


MOON-OULMINATIONB,  1919.  527 

t)R  TRANSIT  OF  MOON'S  OKNTEB  OVER  THE  IfERIDIAN  OP  WABHINOTON. 


nvta.V.110.  Mtj  lyP  DilMUwrUumtBrttaiiH  H.xr  .T\. 


528  MOON-OULMINATIONS.  1919. 

FOB  TRANSIT  OP  MOON'S  CENTER  OVER  TEE  UERIDIAN  OF  WASHINOTOK. 


ll^n,UQ«tecUveW<iiDliiMite<i<A&.U-ja. 


MOON-CULMINATIONS,  1919.  529 

FOR  TRANSIT  OF  UOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


JmmH3rVDiteai»ainiab»U^0tS.O".OS. 


630  MOON-OUXMIKATIONS,  1018. 

FOB  TRANSIT  OP  MOON'S  CENTER  '^^  OB  VJ«BI>GTOH. 


1^  tt,^  Ta*Wi>i%TB 


MOON^ULMINATIONS,  1919.  531 

i  TBANBTT  OP  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Auc  I.UDtinttinlUnintDMiaaat  K.VS 


582  MOON 

vmumr  orifooirs  cnnsB  omt  1 


apt.S,irD«iMlT*Ilhiiiibatliinal8.tf'.W.  a«^S,\3  TMLvMmW 


MOON-CULMINATIONS,  1919.  533 

R  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OP  WASHINGTON. 


S34  vjoas^mLmsxTBsm,  vuk 

WmTBAlimOrMOOII'tCESTEBOYBtTHginMlllIlWWWmiUWmM. 


OetBiVlmtotlrtnUatilBStkiaata.V'iA.  (W.ia,'' 


MOON-CUIMINATIONS,  1919.  535 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  UEBIDIAN  OP  WASHIHOTON. 


536  UOON 

FOB  TR&NBir  OF  MOON'S 


CKNTBB  OVBB  TBB 


OP  WAHUUHITOir. 


■toUr.VAI.  IMB.I.UtMMito^llbnftlHM.MlK.VJI. 


MOON-CULMINATIONS,  1919.  537 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON- 


538  MERCUBY,  1919. 

FOR  TRANSIT  AT  WASHINGTON. 


^      ^ 
5 


MEKCURY,  1919.  539 

FOE  TRANSIT  AT  WASHINGTON. 


9  » 


540 


MERCUKY,  1919. 

FOR  TRANSIT  AT  WASHINGTON. 


I 


Date. 


"-^=:  D»£v\di 


Time. 


AiM'enskm. 


■I- 


h  m'  h  m      s 


/      '/ 


It 


// 


July   1 ;  1  33 
2:  136 


139 
14] 
143 

145 
7  147 
149 
loO 
151 

152 
153 
15^1 
154 
154 

154 
15-1 


3 
4 
5 

6 


8. 
9 
10 

11 
12, 
13' 
14  I 
15 

Ifi 

171 


8   8   9.()4:+21 54  45.3:  7.9  3.0  0.21  Aug.  15  23  51 


8  14  55.82  2129  0.4,  8.0  3.0 

8  2129.84^  21  216.i;  8.1;3.1 

8  27  51.72*  2034  39.2!  8.2|3.1 

8  34    1.52  -20  615.9  8.4' 3.2 

8  39  59.32+193712.3'  8.5.3.2 
84545.13    19   7  34.4!  8.6  3.3  0.23 


0.22 
0.22 
0.22 
0.22 

0.23 


8  5118.99    183728.3 

8  5C40.92_    IS  059.4 

9  150.92!    17  3613.:< 

9  6  48.94+17  515.7 
9  11:M.97  16  34  11. !» 
9  16    8.91     10   3   7 


•i 


9  20  30.69     1532   7.1 
9  24  40.15    15    117.1 

9  28  37.16+14  3042.4 
9  32  21.51     14  028.9 


18    154  9  35  52.96 


191  153 


13  3041.9 


9  39  11.27.    13    127.0 


8.7  3.3  0.23 
8.9  3.4  0.24 
9.0  3.4  0.24 

9.2  3.5  0.24 

9.3  3.5  0.25 

9.5  3.6  0.25 

9.6  3.7  0.25 

9.8  3.7  0.26 

10.0  3.8  0.26 

10.2  3.9  ,0.26 

10.3  3.9  0.27 
10.5  4.0  0.27 
10.7  4.1  0.28 


20 1  152  9  42  16.15,    12  32  51.6 

21  151  94")    7.2r>  +  12   5  O.J  10.9,4.1  0.28 

22  1  r>0  9  47  44.21     II  37  59.7^11.1  4.2  0.29 

23  1  48  9  50    0.<>4 


10 


111150.9  11.3  4.3  0.29 
1040 5.S.:>!l  1.5  4.4  0.;^ 


24     1  40  9  52  14 

I  44' 9  54    0.14     J0  23  11.7jl  1.7  4.5  0.30 

1  42  9  55  42.30  +10   0  43.8  11.9  4.5  0.31 
1  39' 9  57    2.08'      9  39  42.r» 

92OI0.S 


25 


2() 
27 


28'  1  37i9  58    5.01 

29     1  33' 9  58  5().('>()      9   2  31.7 


12.1  4.0  0.31 
12.4  4.7  0.32 


30 


31 
Aug.  1 


1  :iO  9  59  18.42      840  38.5 

I 
120  9  59  28.09+  8  32  44.0 


1  22  9  59  19.28 


2    1  18!  9  58  51.80 


12.0  4.8  0.32 
12.8  4.9  0.33 

13.0  4.9  0.33 
820  57.7|l3.2  5.0  0.34 
81120.213.4|5.1  0.34 


3 
4 

5 
0 


1  13  9  58    5.57 
I    8  9  57    0.0: 


„i 


8  417.2 
7  59  37.7 


11 
13.0  5.2 

13.8,5.2 

14.0  5.3 
14.l'5.4;0.36 
0  51  9  5158.34"     8    1  27.0:14.3  5.4 'o.36 


1    3  9  55  37.42  +  7  57  33.4 
0  57  9  5:^  50.37      7  58  9.0 


0.35 
0.35 

0.36 


8:0  45.9  49  44.48      8   7  2f).9  14.4  5.4  0.37 


0  39!  9  47  16.32      8 16  14.7 


10    0  32  9  44  :i5.69  +  827  38.2 


14.5. 5.5  jO.37 

14.5' 5.5  jO.37 
14.6  5.5 10.37 

12  j  0  18|  9  38  46.37'      8  57  51.2  14.6  5.5  |o.37 

13 ,  0  11 

14|  0    4 


Hi  0  25  9  4144.83      84133.6 


9  35  43.20      9  16  18.4 
9  32  38.55      9  3639.7 


J4  23  57  9  29  35.87 -h  95837.0 


14.5' 5.5 10.37 
14.5  5.5  0.37 

14.4' 5.4  f>.37 


16  i23  44 

17  I23  37 
18 123  31 
19  23  25 


20 


23  20 


21 ,23  14 


22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
Sept.  1 
2 
3 

4 
5 
6 
7 

8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 

30 


23  10 
23  6 
23  2 

22  50 
22  50 
22  54 
22  52 
22  51 

22  51 
22  50 
22  51 
22  52 
22  53 

22  54 
22  56 
22  58 


92638.70 
92360.69 
9  21 15.40 
91856.30 

9 16  56.59 

9 15 19.22 
014  6.75 
01321.40 

913  4.95 
9 13 18.73 

914  3.69 
91520.33 

917  8.79 
91928.80 
9  22 19.74 

92540.68 
92930.36 
93347.23 
93829.54 
9  43  35.27 

949  2.30 


+102150.4 
104557.8 
11 10  36.5 13.8 
113523.013.6 


11 50  53.9 

+122347.0 
124640.3 

13  813.1 
1328  6.6 
1346  3.3 

+14  147.3 
1415  4.5 
142541.9 
143328.5 

14  38 14.8 

+14  30  52.6 
14  38 15.9 
14  33  20.3 
1425  3.3 
141324.5 

+135825.4 


0 
3 

6 
9 


23 
23 

23 
23 
23  1 1 
23  14 
23  17 

23  21 
23  24 
23  27 
23  30 
23  33 

23  36 
23  38 
23  41 
23  44 
23  47 

23  49 
23  52 
23  54 
23  57 
23  59 

0    2 


9  5448.34     1340   9.9 
10  051.10     131843.8 

10  7  8.19 
1013  37.32 

102016.27 
1027  2.96 
103355.45 
104052.00 
1047  51.07 

1054  51.31 

11  151.59 

11  850.94 
111548.61 
112243.97 

112936.56 
113626.01 
114312.09 
114954.63 
115633.57 

12  3  8.89 
12  940.61 
1216  8.81 
122233.59 
12  28  55.07 

12  35 13.41 


13.3 

13.1 
12.8 
12.4 
12.1 
11.8 

11.5 
11.1 
10.8 
10.5 
10.2 

0.0 
0.6 
0.3 
0.0 

8.8 


125414.8 
12  2652.2 

+115646.8 

11 24  10.8 

104916.7 

10 12  17.7 

93327.0 

+  85257.6 
811  2.1 
7  27  52.6 
64340.5 
55836.3 

+  51249.8 
42629.7 
33944.4 
25241.0 
2  526.0 

+  118  5.5 
+  03044.6 

-  01631.0 
1  330.7 
15035.1 

-  2  37 14.7 


A-* '^tl  Of    tf  ^V  OO.Oi  t    »i>0  0/.U.i1.*i.0.1  W.OI  OU  I  U     Zll^  OO  10.41  —   2  O/  14.7     0.«  *.4  V-** 

15:23 5119 26 38.70+1021 50.4ll4.2: 5.4\0.^7V>cl.  \\  0   Wl^\'i»..m-  ^1&^^  6.2  2.4 I0.I6 


_      r-'3 
'•     '    S 

5.4  0.37 
5.3,0.36 

5.3  0.36 
5.2 '0.35 
5.1  j  0.35 

5.0  0.34 
4.8  0.33 
4.7,0.32 
4.6*0.32 

4.5  0.31 

4.3.0.30 
4.2 1 0.29 

4.1  0.28 
4.0 1 0.27 
3.9: 0.27 

3.7.0.26 

3.6  jO.^ 
3.5;  0.24 

3.4!  0.24 
3.3:0.23 

8.5' 3.2  0.22 

8.3:3.2  0.22 

8.1;  3.1  0.21 

7.9  3.0  0.21 

7.7  2.9  0.20 

7.6;  2.9  0.:^ 
7.4i2.8  0.19 
7.3: 2.8  0.19 
7.212.7.0.18 
7.1-2.7  O.IS 

7.0i2.6  0.18 
6.9  2.6  O.n 

6.8  2.6  i  0.17 
6.7  2.5.0.17 
6.6  2.5|0.17 

2.5  0.17 
2.5!0.17 
2.5|0.16 

2.4  !o.l6 
2.4  0.16 


6.6 
6.5 
6.5 
6.4 
6.4 

6.4 
6.3 
6.3 
6.3 
6.3 

6.2 


O.lS 
0.16 
O.lS 
0.16 


2.4 
2.4 
2.4 
2.4 

2.4  j 

2.4  0.16 


'o.i« 


MERCUEY,  1919. 

FOR  TRANSIT  AT  WASHINGTON. 


541 


ytkt%. 


Wash. 
Mmn 
Tfanfli 


Ct.  1 
2 
3 

4 
5 


6 

7 


9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
90 

31 

(ov.  1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 


h  m 
0  4 
0  6 
0  8 
Oil 
0  13 


0  15 

017 

81019 


' 


0  21 
0  23 

0  25 
0  27 
0  29 
0  31 
0  33 

0  34 
0  36 
0  38 
0  40 
0  42 

0  44 
0  46 
0  47 
0  49 
0  51 

0  53 
0  55 
0  57 

0  58 

1  0 

1  2 

1  3 

1  5 

1  7 

1  8 

110 
111 
112 
114 
115 

116 
116 
117 
117 
1  17 

117 
117 


AgQWWfcMI. 


h  m  s 
124128.75 
124741.29 
125351.16 
125958.57 
13  6  3.67 


Apptrant 


ff 


1312 
1318 
1324 


6.66 
7.70 
6.96 


1330  4.60; 
1336  0.78J 

134155.65' 
134749.35 
135342.03 
136933.80 
14  524.75 

14 11 15.01 
1417  4.65 
142253.74 
142842.34' 

14  34  30.50' 

144018.23 
1446  5.54 
145152.40 
145738.80 

15  324.66 

I 

15  9  9.88 

151454.35! 
152037.93. 
152620.41! 
1532  1.58 

153741.13 
154318.75 
154854.08 
155426.63 
155955.91! 

16  521.80 
161042.12 
161557.58 
1621  6.78 
1626  8.69 

1631  2.11 
163545.74 
164018.06 
164437.35 
164841.73 

165229.05 
105556.^1 


32335.5 
4  934.7 
455  9.9 
54018.9 
62459.5 

7  9  9.9 
75248.3 
83553.4 
91823.3 
10  016.8 

104132.5 
1122  9.0 
12  2  5.3 
124120.0 
131951.7 

•135739.4 
143442.0 
151057.9 
154626.2 
1621  5. 


5  6.5 


-165454.5 
172752.1 
175956.5 
1831  6.8 
19   121.3 

-193038.6 
195857.2 
202615.5 
205231.8 
21 17  44.6 

-214152.0 

22  452.3 
222643.5 
2247  23.9 

23  651.2 

-2325  3.6 
234158.8 
2357  34.6 
241148.8 
242439.0 

-2436  2.8 
244557.4 
245420.2 
25  1  8.5 
25  619.0 

-25  948.8 


Hor. 
Pw. 


0r 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.3 
6.3 

6.3 
6.3 
6.3 
6.3 
6.4 

6.4 
6.4 
6.5 
6.5 


2.4  0.16 
2.4  0.16 
2.4|0.16 

2.4|0.16 
2.4  0.16 
2.4  0.16 
2.4  jO.17 
12.4  0.17 

2.4  0.17 
2.4|0.17 

2.5  0.17 


6.6 
6.6 
6.7 
6.7 
6.8 

6.8 
6.9 
6.9 
7.0 
7.1 

7.2 
7.3 
7.3 
7.4 
7.5 

7.6 
7.8 
7.9 
8.0 
8.1 

8.3 
8.5 
8.6 
8.8 
9.0 

9.2 


I 


ft 


2.4 


2.4 


I 


o 

m 

CD 


I 


0.16 
2.4  0.16 
2.4  0.16 


0.16 


2.4  0.16 


2.4 
2.4 


0.16 
0.16 


2.5 
2.5 

2.5 
2.5 


0.17 
0.17 

0.17 
0.18 


2.5  jo.  18 
2.5  0.18 


2.6 


0.18 


2.6  0.18 
2.6  0.19 

2.6  0.19 

2.7  p.l9 
2.7  p.  19 

2.7  0.20 

2.8  0.20 
2.80.20 


2.8 
2.9 

2.9 
3.0 
3.0 
3.0 
3.1 

3.2 
3.2 
3.3 
3.3 
3.4 


0.20 
0.21 

0.21 
0.22 
0.22 
0.22 
0.23 

0.23 
0.24 
0.24 
0.25 
0.25 


3.5  0.26 


DAto. 


Nov.16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

PDec.  1 


Wiah. 
Umn 
Time. 


h  m 
117 
116 
115 
113 
111 


Aaoonsion. 


h  m     8 
165556.91 
1659  2.73 
17   143.65 
17   356.61 


17  538.41 

1    817  645.77 

1    5I17  715.46 

1   0J17  7   4.46 

0  56;i7  610.21 

0  5017  430.93 
i         I 
!  0  44|17   2   5.94 

I  0  37:165856.04 

I  0  2911655  3.85 

I  0  20165034.03 

!  OI1I16  45  33.40 


Appwtnt 
DecliDAtIo]] 


km. 


// 


-251134.2 
251131.5 
25  936.4 
25  544.6 
245950.8 

-245149.8 
244135.5 


Hor. 
Par. 


// 


9.4 

9.6 

9.9 

10.1 

10.4 

10.6 
10.9 


2429   1.911.2 

2414  3.311.5 

235634.811.8 
I 
-233633.6,12.0 

2314  0.212.3 

2249  0.7!l2.5 

222148.l'l2.7 

215244.5!l2.8 


I 


3.6 
3.7 
3.7 
3.8 
3.9 

4.0 
4.1 
4.3 
4.4 
4.5 

4.6 
4.7 
4.7 
4.8 
4.9 


0    2164010.72 -212221.7  12.9' 4.9 


.1 


123  53163436.27 

2 

3 

4 


23  43 


23  25 


5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 


1629  1.17 
162336.57 
161832.78 

23  16161358.66 
123  811610  1.09 
,23  116  644.85 
;22  5516  412.66 
22  4916  225.42 

22  4416  122.55 

|22  40il6  1  2.40 

122  3616  122.54 

|22  33!l6  220.15 

,22  31*16  352.14 


205120.913.0  4.9 
202030.8|l2.9  4.9 
195043.912.9 
192252.212.7 


-185742.712.5 
183553.712.3 
181752.l'l2.0 
18  353.4I1I.7 
17  54   1.611.4 


22  29 
22  28 


16   555.45 
16  827.06 


:22  27  16 11 24.15 

122  26161444.12 

22  26 16 18  24.57 

I 
22  26 16  22  23.36 

22  26|l62638.57 

22  27|1631  8.49 

22  27163551.63 

22  28164046.63 

22  30164552.34 


"^1134.219.413.610.261 


22  31 
22  32 
22  34 
22  36 


1651  7.74 
165631.91 
17  2  4.03 
17  743.43 


-174811.4 
17  46 10.2 
17  47  39.9 
17  52 19.7 
17  5947.0 

-18  938.8 
182132.9 
1835  8.3 
1850  .5.4 
19  6  6.3 

-192255.0 
19  40 16.9 
1957  59.1 
20 15  60.3 
203340.1 

-205119.7 
21  841.2 
212537.4 
2142  2.3 


25 
26 
27 
28 
29 

30 

31 122  2»\\i  i»  ixx^-n^.'n  \^.^  1  •^•^  "^  \^  • 


11.2 
10.9 
10.6 
10.3 
10.0 

9.8 
9.5 
9.3 
9.1 
8.9 

8.7 
8.5 
8.3 
8.2 
8.0 

7.9 
7.8 
7.7 
7.5 


4.9 
4.8 

4.8 
4.7 
4.6 
4.5 
4.4 

4.2 
4.1 
4.0 
3.9 
3.8 

3.7 
3.6 
3.5 
3.4 
3.4 

3.3 
3:2 
3.2 
3.1 
3.1 

3.0 
2.9 
2.9 
2.9 


O 


m 


i 


IVhlffSt^^/kl^ 


0.26 

0.27 

0.28 

0.23- 

0:29 

0.30 
0.30 
0.31 
0.32 
0.33 

6.33 
0.34 
0.34 
0.36 
0.35 

0.35 
0.35 
0.36 
0.35 
0.34 

0.34 
0.33 
0.32 
0.31 
0.30 

0.30 
0.29 
0.28 
0.27 
0.27 

0.26 
0.25 
0.25 
0.24 
0.24 

0.23 
0.23 
0.22 
0.22 
0.22 

0.21 
0.21 
0.21 
0.21 


22  37117  Tia2».4l\-^YlTjfe.^  1  .'^T-.^X^^ 
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NEPTUNE,  1919. 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 

WadL 
Mean 

Time. 

h  m 

^wssr* 

Apparant 
Declmatioxi. 

Hot. 
Par. 

^ 

// 

Date. 

Wash. 
Mean 

Time. 

h  m 

^WiSr 

Anparait 
Decmiatioii. 

Hor. 
Par. 

j 

®9 

^^ 

h  m      8 

•        /          // 

8 

h  m      8 

•    /     /# 

"      s 

Jan.  0 

14   5  8  44  19.64 

+18  0  7.5 

0.3 

1.3  0.09 

Feb.l5 

10  59 

8  39  17.60 

+181960.4 

0.3 

1.3  0.09 

1 

14    1 

8  44  13.83 

18  030.6 

0.3 

1.3 10.09 

16 

10  65  8  39  11.12 

182015.2 

0.3 

1.3 

0.09 

2 

13  57 

844    7.95 

18  053.9 

0.3 

1.3 10.09 

17 

10  618  39   4.80 

182039.7 

0.3 

1.3 

0.09 

3 

13  53 

8  44    2.00 

18   117.6 

0.3 

1.3 

0.09 

18 

1047 

8  38  68.62 

1821  4.0 

0.3 

1.3 

0.09 

4 

13  49 

8  43  55.98 

18  141.4 

0.3 

1.3 

0.09 

19 

10  43 

8  38  62.90 

182128.0 

0.3 

1.3 

0.09 

5 

13  45 

8  43  49.89 

+18  2   6.6 

0.3 

1.3 

0.09 

20 

10  39 

8  38  46.16 

+182161.9 

0.3 

1.3 

0.09 

6 

13  41 

8  43  43.74 

18  229.8 

0.3 

1.3 

0.09 

21 

10  36 

8  38  40.06 

182216.6 

0.3 

1.3 

0.09 

7 

13  37 

8  43  37.53 

18  254.4 

0.3 

1.3 

0.09 

22 

10  31 

8  38  34.01 

18  22  38.9 

0.3 

1.3|0.09 

8 

13  32 

8  43  31.26 

18  319.1 

0.3 

1.3 

0.09 

23 

10  27 

8  38  28.04 

1823  2.0 

0.3 

1.3  0.» 

9 

13  28 

8  43  24.94 

18  344.1 

0.3 

1.3  0.09 

24 

10  23 

8  38  22.13 

182324.9 

0.3 

1.3  0.01 

10 

13  24 

8  43  18.57 

+18  4  9.2 

0.3 

1.3  0.09 

26 

1019 

8  38  16.30 

+182347.4 

0.3 

1.3  0.W 

]1 

13  20 

8  43  12.15 

18  4  34.5 

0.3 

1.3 

0.09 

26 

1016 

8  38  10.64 

1824   9.7 

0.3 

1.3.0.09 

12 

13  16 

843    5.68 

18  5  0.0 

0.3 

1.3 

0.09 

27 

1011 

8  38    4.86 

182431.7 

0.3 

1.3 

O.09 

13 

13  12 

8  42  59.18    18  525.6 

0.3 

1.3 

0.09 

28 

10   6 

8  37  69.26 

182463.4 

0.3 

1.3 

0.09 

14 

13    8 

8  42  52.64    18  551.3 

0.3 

1.3 

0.09 

Aiar.  1 

10   2 

8  37  63.72 

18  26 14.8 

0.3 

1.3 

0.09 

15 

13    i 

8  42  46.05+18   617.3 

0.3 

1.3 

0.09 

2 

968 

8  37  48.28 

+182635.9 

0.3 

1.3  0.09 

16 

13   0 

8  42  39.43.    18   643.3 

0.3 

1.3  0.09 

3 

964 

8  37  42.92 

182656.6 

0.3 

1.3 

0.09     1 

17 

12  56 

8  42  32.77     18   7   9.3 

0.3 

1.3J0.09 

4 

950 

8  37  37.64 

182617.1 

0.3 

1.3 

0.09 

18  ;12  52 

8  42  26.08    18   7  35.6 

0.3 

1.3  0.09 

5 

9  46 

8  37  32.46 

18  26  37.2 

0.3 

1.3 

0.09 

19 

12  48 

8  42  19.36    18   8   2.0 

0.3 

1.3 

0.09 

6 

9  42 

8  37  27.36 

182666.9 

0.3 

1.3  O-W 

20 

12  44 

8  42  12.62+18   828.4 

0.3 

1.3  0.09 

1 

7 

9  38  8  37  22.36 

+182716.2 

0.3 

1.3  0.09 

21 

12  40 

8  42    5.8(1     18   854.9 

0.3 

1.3  0.09 

8 

9  34  8  37  17.46 

182735.2 

0.3 

1.3:O,09 

')0 

12  36 

8  4159.07     18   9  21.4 

0.3 

1.3  0.09 

1 

9 

930 

8  37  12.65 

18  27  53.9 

0.3 

1.3 

O.00    J 

23 

12  32 

8  41  52.2(1     18   9 48.  l|  0.3 

1.3  0.09 

10 

9  20  8  37    7.93 

182812.2 

0.3 

1.3 

0.09    1 

24 

12  28 

8  4145.45    18  10  14.8!  0.3 

1 .3  :0.09 

11 

9  22:8  37    3.32 

182830.1 

0.3 

1.3  O.09    1 

25 

12  24 

8  41  38.63+181041.5 

0.3 

1.3  0.09 

12 

9  IS  8  36  68.81 

+18  2847.7 

0.3 

Ls'o.rt 

20 

12  20 

8  41  31.78"    1811    8.2 

0.3 

1.3 

0.09 

13 

9  14 

8  36  64.41 

1829   4.8 

0.3 

1.3|0.« 

27 

12  16 

8  4124.93'    181134.9 

0.3 

1.3 

0.09 

14 

9  lO;  8  36  50.10 

182921.6 

0.3 

i.3;o.« 

28 

12  12 

8  41  18.08:    1812   1.0 

0.3 

1.3 

0.09 

15 

9    o' 

8  30  45.90 

182937.9 

0.3 

1.3  009 

29 

12    8 

8  41  11.23     1812  28.4 

0.3 

1.3  0.09 

10 

9    2 

8  36  41.81 

182953.9 

0.3 

1.3 

0.09 

30 

12    4 

8  41    4.38+1812  55.1 

1 

0.3 

1.3  0.09 

17 

8  58 

8  36  37.83 

+1830   9.4 

0.3 

1.3 

0.09 

31 

12    0 

8  40  57.55    1813  21.8 

0.3 

1.3|0.09 

18 

864 

8  36  33.96 

183024.5 

0.3 

1.3 

0.09 

Feb.  1 

1155 

8  40  50.72J    1813  48.5 

0.3 

1.3 

0.09 

19 

850 

8  36  30.21 

183039.2 

0.3 

1.3 

O.09 

2 

1151 

8  40  43.90.    181415.1 

0.3 

1.3 

0.09 

20 

846 

8  36  26.56 

18  30  63.5 

0.3 

1.3 

0.09 

3 

1147 

8  40  37.09     1814  41.0  0.3 

1.3 

0.09 

21 

8  42 

8  30  23.02 

1831   7.3 

0.3 

1.3 

0.09 

4 

1143 

8  40  30.30+1815   S.O  0.3 

1.3 

0.09 

22 

8  38 

8  36  19.61 

+183120.7 

0.3 

1.3 

0.09 

5 

1139 

8  40  23.52,    1815  34.3 

0.3 

1.3 

0.09 

23 

834 

8  36  16.31 

18  31 33.7 

0.3 

1.3  0.»    1 

0 

1135 

8  40  10.77 

1816   0.5 

0.3 

1.3 

0.09 

24 

830 

8  36  13.14 

18  31 46.3' 0.3 

1.3  OW    ] 

7 

1131 

8  40  10.05 

181026.7 

0.3 

1.3  0.09 

25 

8  26 

8  36  10.08 

18  31 68.5  0.3 

1.3  009    1 

8 

1127 

8  40    3.36 

1810  52.7 

0.3 

1.3  k).09 

1 

26 

822 

8  36    7.14 

18  32 10.2  0.3 

U  0.09  ^ 

9 

1123 

8  39  56.69 

+181718.5 

0.3 

1.3 

0.09 

27 

8  18 

8  36    4.33 

+183221.4  0.3 

1.3'O.^i  n 

10 

1119 

8  39  50.06 

1817  44.2 

0.3 

1.3 

0.09 

28 

8  14 

8  36    1.64 

183232.1:0.3 

1.3  0.09     f 

11 

1115 

8  39  43.47 

1818   9.8 

0.3 

1.3 

0.09 

29 

8  10 

8  35  69.07 

18  32  42.4;  0.3 

1.3  0.09    1 

12 

nil 

8  39  36.91 

18 18  35.2  0.3 

1.3 

0.09 

30 

8    6 

8  36  66.64 

183262.2  0.3 

1.3  0.09    1 

13 

11    7  8  39  30.39 

1819  0.5  0.3 

1.3 

0.09 

31 

8    2 

8  36  64.33 

1833   l.eo.3 

U  0.09  J 

14  11   sis  39  23.92 

+181925.5'o.:i\\.^Ww' 

X^t.  1 

.7  58 

,8  36  62.14 

+18  33 10.5;  0.3 

1.3  OJ  1 

15 1106918  39  17.60 

+1819  50.4^0.^\1.^Y.W 

^     ^ 

,\l  ^\%'Nb^5Jfi^^Yii'?&\&i>|^0.3 

1.3 ' 

0.09  1 
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Date. 

Wash. 
Mean 
Time. 

*fi5!t" 

Appsrant 
DecHnittlon. 

"Bar. 
Par. 

$0 

CO* 

Date. 

Wash. 
liean 

Time. 

^sss^* 

Apparent 
Decimation. 

Hor. 
Par. 

1 

h  m 

h  in     8 

•    #     #/ 

8 

h  m 

h  m     8 

o      #        // 

n 

ft 

s 

ipr.  1 

758 

8  35  52.14 

+183310.5 

0.3 

1.3 

0.09 

Nov.l5 

1718 

8  55  59.03 

+17 17  25.2 

0.3 

1.3 

0.09 

2 

756 

8  35  50.08 

183318.9 

0.3 

1.8  0.09 

16 

1714 

8  55  58.76 

17 17  26.9 

0.3 

1.3 

0.09 

3 

7  51 

8  35  48.16 

183326.7 

0.3 

1.3 

0.09 

17 

17  10 

8  55  58.36 

171729.2 

0.3 

1.3 

0.09 

4 

7  47 

8  35  46.37 

183334.1 

0.3 

1.3 

0.09 

18 

17    6 

8  55  57.82 

171732.0 

0.3 

1.3 

0.09 

5 

743 

8  35  44.70 

183341.0 

0.3 

1.3 

0.09 

19 

17   2 

8  55  57.14 

17 17  35.4 

0.3 

1.3 

0.09 

6 

739 

8  35  43.17 

+183347.5 

0.3 

1.3 

0.09 

20 

16  58 

8  55  56.33 

+17 17  39.4 

0.3 

1.3 

0.09 

7 

735 

8  35  41.77 

183353.4 

0.3 
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556  ECLIPSES,  1919. 

In  the  year  1919  there  will  be  three  edipeeBy  two  of  the  Sun  and  one  of 
the  Moon. 

I.— A  Total  Eclipse  of  the  Sun,  May  28-29,  1919,  myisible  at  Washingtoo. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h   m      ■ 
Greenwich  mean  time  of  <{  in  light  aacenaon,  May  29    1    6  38.0 

h     m      8  ft 

Sun  and  Moon's  R.  A.  4    21    6.93  Hourly  motionfl      10.17  and  161.66 

Sun's  declination                +21  30  15.1                Hourly  motion  +  0  23.9 

Moon's  declination              +21  12  12.4                Hourly  motion  +  2  49.7 

Sun's  equa.  hor.  parallax                  8.7  Sun's  true  semidiameter  15  46.6 

Moon's  equa.  hor.  parallax         61    3.8  Moon's  true  semidiameter  16  37.5 

CIRCVMSTANCES  OF  THE  ECLIPSE. 

GrMowlofa  Mean     LcngitDdttraiii 
TtDM.  OrMBwioii. 


•     / 


EcHpse  begins  May    28  22  33^5  +6)  27  -14    6 

Central  eclipse  begrns  28  23  30.1  +75    9  -19  43 

Central  eclipse  at  local  apparent  noon  29    1    6.6  +17  23  +  4  18 

Central  eclipse  ends  29    2  47.4  -42  27  -12  25 

EcHpse  ends  29    3  44.0  -30  36  -  6  46 


U. — A  Pariidl  Edipse  of  the  Moon,  November  7,  1919,  visible  at  Wiah- 
ington;  the  b^inning  visible  generally  in  Asia  except  the  eastieni  porto, 
Europe,  Africa,  the  eastern  part  of  North  America,  and  South  America  exeq)t 
the  extreme  western  part;  the  ending  visible  generally  in  western  Asia,  Europe, 
Africa,  South  America,  unci  North  America  except  the  extreme  western  part. 

ELEMENTS  OF  THE  ECLIPSE, 

d    h   m      I 
Greenwich  mean  time  of  <p  in  right  ascension,  Nov.  7  12    3  54.1 

h   m      8  8 

Sun's  right  asconsion  14  48  Iti.SS  Hourly  motion  9.99 

Moon's  right  ascension  2  48  16.89  Hourly  motion  155.96 


//  f      II 


Run's  declination                 -16  12  18.1                 Hourly  motion  —0  44.5 

Moon's  declination              +17  10    9.9                 Hourly  motion  +7  53.9 

Sun's  equa.  hor.  parallax                   8.9  Sun's  true  semidiameter  16    8.7 

Moon's  equa.  hor.  parallax         61  18.2  Moon's  true  semidiameter  16  41.4 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

d      h        m 
Moon  enters  penumbra  Nov.    7      9    33.6 

Moon  enters  umbra  7  10  58.3 

Middle  of  the  eclipse  7  11  44.1 

Moon  leaves  umbra  7  12  29.9 

Moon  leaves  penumbra  7  13  55.0 


Greenwich  Mean  Time. 


Contacts  of  Umbra  AngleQ  of  Poeition  The  Moon  being  in  the  Zenith 

with  Moon's  Limb.        fromThe  North  Point.  in  Lonf^itude 

from  Greenwich,  and  in  Latitude 

O  '  O  I  9  1 

First  143  to  E.  -10    42  +17      1 

Laflt  166  to  W.  +11    16  +17    13 

Magnitude  of  .the  eclipse-0.184  (Moon's  diameter- 1.0). 
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III. — An  Annular  Eclipse  qf  the  Sun,  November  22,  1919,  visible  at 
ashington  as  a  partial  eclipse. 

ELEMENTS  OF  THE  ECLIPSE. 

4    h  m      8 
Greenwich  mean  time  of  ^  in  right  aecenaion,  November  22    3    7  37.5 

h  m      ■  8  8 

Sun  and  Moon's  R.  A.  15  48  14.18  Hourly  motions      10.50  and  124.04 


•    *      ff  t      tf 


Sun's  declination                -20    0    6.2                Hourly  motion  -  0  32.8 

Moon's  declination              -19  35  28.1                Hourly  motion  -  3  42.9 

Sun's  equa.  bor.  parallax                  8.9  Sun's  true  semidiameter  16  11.7 

Miocm's  equa.  hor.  parallax        53  56.8  Moon's  true  semidiameter  14  41.3 

0IRCUUSTANCE8  OF  THE  ECLIPSE. 

GrMtnwich  M«ui   Longitadafroai 

Time.  Oreenwioh.     Latltade. 

d    h     m  •     '  •     ' 

Eclipse  begins  November    22    0  14.4        +  88  35        +22  11 

Central  ecUpse  begins  22    1  28.0  +102  31  +31  41 

Central  ecUpee  at' local  apparent  noon  223    7.6  +5024  +718 

Central  eclipse  ends  22    5    0.1  -    4  11  +19  11 

EcUpse  ends'  22    6  13.7  +  10  25  +  9  33 

The  regions  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down 
.  the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the 
-eenwich  mean  times  of  b^inning  and  ending  at  any  place  may  be  foimd 
th  an  uncertainty  which  wiU  vary  from  three  or  four  mmutes  for  a"  high 
in  to  fifteen  or  twenty  minutes  when  the  Sim  is  near -the  horizon. 
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BESSELIAN  ELEMENTS  OF  THE  TX/EAL  BGLIF8B  OK 

MAY  28-29,  1910. 
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BESSELUN  ELEMENTS  OF  THE  ANMJLAB  BdJFSB  OF  1 
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LOCAL  CIRCUMSTANCES  OF  THE  ECUPSE  OF  THE  SUN,  NOV.  22,  1919. 


Place. 


Albany,  N.Y.  .    . 
Allegheny,  Pa. 
Amherat,  Maae. 
Ann  Arbor,  Mich. 
Appleton,  Wia. 

Atlanta,  Ga.      .    . 
Augusta,  Me.     .    . 
Austin,  Tex.      .     . 
Baton  Rouge,  La. 
Biamaick,  N.  Dak. 

Buffalo,  N.  Y. 
Cambridge,  Maas.  . 
Charleaton,  W.  Va. 
Charlottesville,  Va. 
Cheyenne,  Wyo.    . 

Cincinnati,  Ohio    . 
Cleveland,  Ohio 
Columbia,  Mo.  .    . 
Columbia,  S.  C. 
Columbus,  Ohio 

Denver,  Colo.    .     . 
Des  Moines,  Iowa 
Dover,  Del.       .     . 
Evanston,  111.    .     . 
Flagstaff,  Ariz. 

Geneva,  N.  Y. 
Grecncostle,  Iml.  . 
Hanover,  N.  H. 
Harrisburg,  Pa. 
Helena,  Mont.  .    . 

Iowa  City,  Iowa 
Ithaca,  N.Y.    .    . 
Jackson,  Miss.    .     . 
Kansas  City,  Mo.   . 
Little  Rock,  Ark. 

Loiiisville,  Ky. 
Madison,  Wis.    .    . 
Minneapolis,  Minn. 
Montgomery,  Ala. 
Mount  Wilson,  Cal. 

Nashville,  Tenn.  . 
New  Haven,  Conn. 
New  Orleans,  La.  . 
New  York,  N.  Y.  . 
Oklahoma  City,  Okla 

Omaha,  Nebr.   .    . 
QroDQ,  Me.    .    .    . 


Greenwich 
DfeanTime. 


Beginning. 


h  m 
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•      •    • 

0  24 
0  32 


0  37 


0  43 

•      «    • 

0  60 
0  38 


0  42 


0  44 

•      •    • 

0  42 


Angle 

from 

North 

Point. 


253 
260 
253 


273 
248 


256 
252 
264 
263 


260 

•  •  • 

271 
263 


260 


255 

• « • 
251 
259 


255 


254 


256 


Angit 
Irom 

VOTtflOC 


293 
305 
292 


327 
283 


298 
290 
312 
310 


Middle. 


Orecnwl«fa 
kfcuiTime. 


304 

•  •  • 

323 
310 


304 


296 

•  •  • 

288 
302 


296 


•      •    •  •  •   • 


295 

•   •   • 

298 


^^ 


h 
2 
1 
2 
1 


\ 


m 

0 
50 

2 

48 
146 

140 
8 

29^ 
32 


2 
1 
1 


1  54 

2  4 
1  46 
1  49 

•  •    • 

1  44 
1  49 
1  38 
1  43 
1  46 

•  •    • 

1  40 
1  54 
1  44 

•  •    • 

1  56 

1  42 

2  3 
1  53 

•  •    • 

1  41 
1  56 
1  34 
1  37 
1  34 

1  42 
1  44 
1  44 
1  37 

•  •    • 

1  39 

2  0 
1  33 
1  58 
1  32 

1  38 


ICagnl- 
iud^  bit 


0.43 
0.53 
0.43 
0.54 
0.54 

0.72 
0.37 
0.94  > 
0.87 
[0.52r 

0.48 
0.41 
0.59 
0.57 
[0.58r 

0.60 
0.53 
0.68 
0.68 
0.57 

[0.62f 
0.64 
0.52 
0.57 

[0.38P 

0.46 
0.62 
0.40 
0.51 
[0.07P 

0.62 
0.46 
0.82 
0.70 
0.78 

0.64 
0.57 
0.56 
0.77 
[0.05P 

0.69 
0.45 
0.87 
0.47 
0.81 


iwldi 
Time. 


Angle 


\ 


0.66 


h  m 
3  24 
3  16 
3  26 
3  10 
3    5 


3 
3 
2 
3 
2 

3 
3 
3 
3 
2 


II 
29 
52 
1 
56 

16 
28 
14 
20 
51 


3  10 
3  13 
3  0 
3  17 
3  12 

2  50 

3  0 
3  24 
3    6 

2  43 

3  19 
3  7 
3  25 
3  21 

2  51 

3  2 
3  20 
3    2 

2  58 

3  0 


3 
3 
3 
3 


8 

4 
1 
9 


239 

3  7 
3  26 
3  2 
325 
2  54 

2  58 
330 


North 
Point. 


138 
133 
130 
132 
132 

122 
142 
108 
113 
128 

136 
140 
129 
131 
119 

128 
133 
123 

124 
130 

117 
126 
134 
130 
107 

137 
128 
140 
134 
122 


126 
130 
130 
119 
102 


Angle 
iroo 


154 
155 
US 
158 
160 

153 
154 
154 

m 

182 

U7 
Itt 
155 
158 
155 

151 
157 
151 

151 
155 

155 
159 
132 
155 
15S 

156 
157 
IM 
IM 
161 


127 

1S» 

137 

1$ 

116 

154 

122 

158 

118 

156 

156 
Itf 

161 
15) 
IM 


123 

155 

138 

]» 

113 

15) 

136 

15) 

116 

157 

124 

151 

144 

15) 

J  Dmmtlon  of  aiimilar  phaM  7«».l. 
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LOCAL  CIRCUliSTANCBS  OF  THE  ECUPSB  OF  THE  SUN,  J^OV.  22,  1919. 


Place. 


Oxford, 
Ptmama,  Fftnama  . 
Philadelphia,  Pfeu 
Fhoesix,  Ariz.  .    . 
Piene,  S.  Dak.      . 

Pbu^ikeepde,  N.  Y. 
KEiCTgn,  n,  \j,  , 
Richmond,  Va. 
Salt  Lake  City,  Utah 
San  Juan,  P.  R.     . 

Santa  Fe,  N.  Mex. 
Spdngfield,  111. 
St.  Looia,  Mo.   .    . 
Syncuae,  N.  Y.     . 
TaUabasKe,  Fla.    . 

Top^ca,  Kana.  .    . 
Toacalooea,  Ala. 
UilMna,Ill.      .    . 
Wailiington,  D.  C. 
H^lliama  Bay,  Wis. 


Qnenwlch 
IfeanTlme. 


Begfaming. 


h   m 

•      ■    • 

0  23 
0  39 


0  44 
0  28 
0  32 

•  .  • 
027 


044 
0  19 


0  35 


from 
North 
Point 


309 
258 


255 
266 
263 

•  •  • 

284 


254 
278 


261 


Angle 

froin 

Vertex. 


24 
301 


295 
316 
310 

•  •  • 

343 


Middle. 


Qreenwleh 
lleanTlme. 


294 
335 


306 


h  m 
1  36 
1  45 
1  55 


2  0 
1  48 

1  50 

•  •    * 

2  7 

•  •    • 

1  40 
1  39 
1  67 
1  38 

1  36 
1  37 
1  42 
1  52 
1  44 


Maenl- 
tude. 


0.76 

0.64 

0.50 

[0.39]* 

[0.60]* 

0.45 
0.62 
0.57 
[0.25]* 
0.$6 

[0.68]* 
0.64 
0.67 
0.45 
0.80 

0.71 
0.77 
0.62 
0.54 
0.57 


Ending. 


Qreenwich 
Mean  Time. 


b 
3 
3 
3 
2 
2 


m 
4 

28 
24 
42 
55 


3  24 
3  21 

3  22 
2  47 

4  11 


2 
3 
3 
3 
3 

2 
3 
3 
3 
3 


47 
4 
3 

20 
12 

57 
6 
5 

21 
5 


Angle 

from 

North 

Point. 


119 
92 
135 
104 
125 

137 
128 
131 
114 
113 

111 
126 
124 
138 
118 

121 
119 
127 
132 
130 


Angle 

from 

Vertex. 


155 
133 
153 
155 
161 

153 
151 
152 
158 
113 

157 
158 
157 
156 
151 

158 
154 
158 
153 
159 


>  Magnitude  at  buxuIm.   Mid-ecUpae  below  borlion. 
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STAHS  OCCULTED  BY  THE  MOON,  1919.        565 


MEAN  PLACES  FOR  1919.0.     (January  00.916,  Greenwich.) 


Name  of  Star. 

ICacni- 
tude. 

Right  AsoensioD. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motioii. 

n        Tauri 

5.1 

h   m      8 
5  14  24.564 

s 

•K>.0021 

•     t      ft 
•¥22    0  49.93 

-0.063 

351  B.  Tauri 

6.2 

5  14  27.140 

-O.0014 

20    3    2.94 

-0.029 

353  B.  Tauri 

6.5 

5  16    9.535 

+o,(xm 

19  44    0.46 

-O.024 

o        Tauri 

4.8 

5  22  46.133 

•K).0006 

21  52    8.07 

-0.010 

372  B.  Tauri 

6.1 

5  28  49.893 

-0.0001 

20  25    4.22 

-0.013 

r        Tauri 

3.0 

5  32  48.190 

•H).0006 

+21    5  39.09 

-0.032 

175  H».  Tauri 

6.5 

5  37  10.043 

-o.ooao 

22  37  16.65 

+0.018 

394  B.  Tauri 

6.0 

5  38  24.376 

+0.0011 

23  10    0.60 

-0.042 

B.  D.+19miO 

6.0 

5  47  35.437 

-O.0006 

19  50  52.54 

-0.031 

x'        Orionia    . 

4.5 

5  49  35.160 

-0.0136 

20  15  44.28 

-0.065 

57        OrionL)    . 

5.8 

5  50    8.948 

40.0008 

+19  44    5.63 

-0.013 

141        Tauri 

6.3 

5  56  48.112 

-O.O000 

22  24    0.42 

-0.011 

64        Orionia    . 

5.1 

5  58  39.698 

•M).0014 

19  41  34.80 

-0.021 

x^        Orionia    . 

4.7 

5  59    6.581 

•M).0011 

20    8  29.42 

-0.003 

14  B.  Geminorum 

6.0 

6    4  39.532 

•M).0031 

22  12  14.32 

-0.040 

68         Orionia    . 

5.7 

6    7  13.528 

•fO.0012  . 

+19  48  35.00 

-O.013 

6        Geminorum 

6.3 

6    7  24.521 

+0.0007 

22  55  40.54 

-0.013 

ii        Geminorum  (var.)  . 

3.2 

6    9  50.344 

-0.0039 

22  31  53.15 

-0.016 

71         Orionia    . 

5.1 

6  10    4.944 

-OU»62 

19  11    6.08 

-0.194 

fi        Geminorum 

3.2 

6  18    3.648 

•M).0046 

22  33  22.93 

-0.114 

15        Geminorum 

6.5 

6  22  56.982 

-0.0015 

+20  50  24.60 

-0.054 

16        Geminorum 

6.2 

6  23    7.668 

-0.0019 

20  32  45.37 

-0.005 

p        Geminorum 

4.1 

6  24    9.231 

-0.0006 

20  15  52.52 

-0.016 

74  B.  Geminorum 

6.2 

6  42  39.502 

+0.0003 

18  16  56.12 

-0.056 

110  B.  Geminorum     . 

6.2 

6  57  42.868 

•     •     •     • 

17  52  17.30 

•      •      • 

f        Geminorum  (var.)  . 

3.7 

6  59  18.369 

-0.0002 

+20  41  24.79 

-0.007 

162  B.  Geminorum     . 

5.7 

7  27    8.235 

+0.0018 

17  15  35.18 

-0.064 

/        Geminorum     . 

5.3 

7  34  48.004 

-0.0002 

17  51  36.55 

40.004 

g        Geminorum 

5.0 

7  41  26.200 

-0.0048 

18  42  31.29 

-0.063 

1        Cancri 

6.0 

7  52  23.613 

-0.0021 

16    0  27.46 

-0.044 

2  B.  Cancri 

6.0 

7  53  54.340 

+O.0003 

+16  44  16.72 

40.004 

3        Cancri 

5.7 

7  56    8.960 

-0.0001 

17  31  53.64 

-0.010 

5        Cancri 

5.9 

7  56  53.413 

+0.0004 

16  40  46.86 

0.000 

30  B.  Cancri 

6.1 

8    6  25.969 

-0.0007 

14  52  11.61 

-0.013 

29        Cancri     . 

5.9 

8  24    6.227 

-0.0017 

14  28  47.07 

-0.022 

84  B.  Cancri 

6.4 

8  29  15.944 

-0.0023 

+13  32    5.11 

-0.095 

90  B.  Cancri 

6.3 

8  31  35.306 

+0X)006 

15  35  40.40 

-0.027 

A^       Cancri 

5.5 

8  38  44.665 

-0.0002 

12  58  20.01 

-0.002 

A^       Cancri 

5.7 

8  42  29.719 

-0.0049 

12  24  28.73 

-0.057 

60        Cancri 

5.7 

8  51  30.324 

-0.0009 

11  56  10.36 

-0.019 

a        Cancri 

4.3 

8  54    3.562 

•H).0024 

+12  10  19.25 

-0.042 

K        Cancri 

5.1 

9    3  21.729 

-O.0012 

10  59  41.70 

-0.013 

209  B.  Cancri     . 

6.5 

9    5  22.485 

-0.0007 

11  53  41.95 

-0.079 

222  B.  Cancri 

6.3 

9  13  28.238 

+0.0046 

11  50  27.75 

-O.0O7 

<a        Leonia 

5.5 

9  24    7.311 

+0.0038 

9  24  36.52 

-0.012 

3        Leonia 

5.8 

9  24  10.482 

-0.0023 

+  8  32  33.15 

-0.025 

h        Leonia 

5.2 

9  27  37.225 

+0.0001 

10    4  25.21 

-0.013 

o        Leonia 

3.8 

9  36  49.779 

-0.0096 

10  15  41.67 

-0.033 

10  B.  Sextantia 

6.0 

9  41  53.808 

+OXX)09 

7    4  58.70 

-0.034 

25  B.  Sextantia 

6.3 

9  49  27.892 

+0.0018 

6  20  26.33 

•      •      • 

89  B.  Leonia 

6.2 

9  53  50.287 

-fO.0010 

+  8  42    4.23 

-0.029 

r        Leonia 

4.9 

9  55  56.064 

-0.0029 

8  26    0.29 

-0.027 

14         Sextantia 

6.3 

10    2  33.378 

-0.0022 

6    0  26.04 

-O.002 

19        Sextantia 

5.9 

10    8  35.519 

-0.0037 

5    0  55.81 

-O.006 

155  B.  Leonia 

6.5 

10  19    2.243 

-0.0167 

6    6  20.02 

-0.071 

237  B.  Leonia 

6.3 

10  48    4.062 

+0.0002 

+  1  27  16.78 

-0.055 

55        Leonia 

6.1 

10  51  32.431 

+0.0078 

1  10    8.35 

-O.OIS 

p*       Leonia 

6.1 

10  59  27.860 

-0JXM5 

+  0  2^  ^aa 

\         ^ASStk 
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STARS  OCCULTED  BY  THE  MOON,  1919.        567 


MEAN  PLACES  FOR  1919.0.     (January  0*.91S,  Greenwich.) 


Name  of  Star. 

Magni- 
tude. 

Right  AaoensioiL 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

fi 

Sagittarii 

4.0 

h   m      8 
18    8  55.117 

8 

-O.0004 

-21    4  52.30 

-0.002 

14 

Sagittarii 

5.6 

18    9  23.907 

-0.0012 

21  44    8.89 

-0.028 

15 

Sagittarii 

5.3 

18  10  22.970 

•M).OO08 

20  45  11.84 

+0.000 

16 

Sagittarii 

5.9 

18  10  23.814 

-MI-OOOS 

20  24  47.41 

-O.002 

Y 

Sagittarii  {var. 

)       ' 

5.4 

18  16  37.071 

•     •     •    • 

18  53  49.36 

-0.001 

21 

Sagittarii 

5.0 

18  20  31.671 

0.0000 

-20  35    9.80 

-0.024 

95  B. 

Sagittarii 

5.7 

18  25  26.284 

40.0041 

18  46  51.53 

-0.072 

115  B. 

Sagittarii 

5.7 

18  33    3.377 

-0.0021 

21  27  57.95 

-0.100 

121  B. 

Sagittarii 

5.9 

18  34    3.655 

-O.0066 

21    7  11.20 

-0.138 

128  B. 

Sagittarii 

6.3 

18  40  28.580 

•H).0010 

21    5    5.78 

-0.030 

29 

Sagittarii 

5.3 

18  44  51.783 

•fO.0005 

-20  25    4.38 

+0.030 

33 

Sagittarii 

5.8 

18  49    9.637 

-O.0006 

21  27  35.96 

-0.015 

36 

Sagittarii 

5.1 

18  52  31.659 

-0.0010 

20  45  48.06 

-O.0U 

( 

Sagittarii 

3.7 

18  52  53.882 

-M).0023 

21  12  51.35 

-0.028 

171  B. 

Sagittarii 

6.1 

18  58  18.176 

0.0000 

19  21  50.36 

-0.036 

173  B. 

Sagittarii 

6.4 

18  58  21.691 

•H).0020 

-19  13  14.96 

•  •  • 

187  B. 

Sagittarii 

6.4 

19    2  24.069 

•H).0O36 

18  51  50.68 

-0.050 

190  B. 

Sagittarii 

5.4 

19    3  31.210 

^.0001 

19  25    5.51 

-O.008 

195  B. 

Sagittarii 

6.3 

19    5    1.596 

+0.0019 

19  55  55.75 

-0.060 

d 

Sagittarii 

5.0 

19  12  53.780 

-0.0015 

19    5  53.38 

-0.017 

226  B. 

Sagittarii 

6.4 

19  16  52.400 

40.0002 

-19  23  12.32 

+O.009 

P 

Sagittarii 

4.0 

19  16  58.558 

-0.0020 

18    0    2.87 

40.015 

45 

Sagittarii 

6.0 

19  17    7.450 

40.0064 

18  27  33.67 

-O.082 

266  B. 

Sagittarii 

6.1 

19  31  42.798 

4K).OO08 

19    1  57.80 

-O.009 

267  B. 

Sagittarii 

5.8 

19  32  21.463 

+0.0011 

18  24  42.94 

-0.002 

54 

Sagittarii 

5.4 

19  36    5.044 

40.0046 

-16  28  48.10 

-0.047 

€ 

Sagittarii 

5.2 

19  37  53.216 

+0.0040 

16  18  53.51 

-0.015 

9 

Sagittarii 

5.1 

19  53  21.478 

+0.0004 

15  42  25.67 

-O.061 

16  B. 

Capricomi 

6.2 

20  16  13.612 

+0.0025 

15    2  27.90 

+O.004 

/3 

Gapricomi 

3.2 

20  16  27.746 

+0.0030 

15    2  17.00 

+0.007 

31  B. 

Capricomi 

6.4 

20  24    9.832 

+0M1Z 

-16    0  37.02 

+0.019 

27  G. 

Capricomi 

6.2 

20  26  32.022 

-0.0058 

15  19  41.61 

-0.092 

45  B. 

Capricomi 

6.1 

20  29  41.204 

+0.0035 

14    0    2.02 

+0.060 

T 

Capricomi 

5.2 

20  34  44.718 

+O.0006 

15  14  22.82 

-O.016 

84  B. 

Capricomi 

6.0 

20  46  14.079 

+0.0106 

12  50  42.92 

-0.034 

16  B. 

Aquarii   . 

6.4 

20  48  39.827 

+0.0021 

-11  52  49.16 

+0.066 

V 

Aquarii   . 

4.5 

21    5  10.986 

+0.0057 

11  42    1.06 

-0.006 

51  G. 

Aquarii   . 

6.5 

21    9  53.816 

-0.0010 

10  56  27.70 

-0.051 

17 

Aquarii   . 

6.3 

21  18  35.789 

-O.0022 

9  39  55.01 

-0.021 

19 

Aquarii   . 

5.6 

21  20  51.977 

+0.0012 

10    5  38.63 

-0.164 

^ 

Aquarii   . 

4.8 

21  33  26.480 

+O.0075 

-  8  13    5.17 

-0.023 

c» 

Capricomi 

5.3 

21  40  41.216 

+0.0004 

9  27  17.71 

+0.008 

(r» 

Capricomi 

6.3 

21  41  57.077 

+0.0008 

9  39    1.29 

+0.001 

30 

Aquarii   . 

5.6 

21  59    0.805 

+0.0011 

6  54  51.16 

+0.016 

138  B. 

Aquarii   . 

6.4 

22    8  30.812 

-0.0043 

5    7  14.09 

-0.028 

44 

Aquarii   . 

5.7 

22  12  52.849 

-O.O003 

-  5  47  31.50 

+0.029 

51 

Aquarii   . 

5.8 

22  19  53.756 

+0.0011 

5  14  50.37 

-O.011 

187  B. 

Aquarii   . 

6.3 

22  27    7.104 

-O.0051 

3  19  34.59 

-O.004 

/; 

Aquarii    . 

5.2 

22  33  33.747 

-0.0049 

4  38  46.24 

-0.113 

207  B. 

Aquarii   . 

6.3 

22  36  36.536 

•     •     •     • 

3  58  32.60 

0 

•      •      • 

G  G. 

Piscium  . 

6.2 

22  54    5.312 

+0.0002 

-  2  49  45.96 

-0.082 

3 

Piscium  . 

6.3 

22  56  28.708 

+0.0028 

0  14  57.62 

+0.014 

22  B. 

Piscium  . 

6.4 

23  19  22.620 

+0.0043 

-  0    9  12.08 

+0.038 

K 

Piscium  . 

4.9 

23  22  46.809 

+0.0056 

+  0  48  43.44 

-0.093 

9 

Piscium  . 

6.4 

23  23    5.844 

+0.0082 

0  40  39.29 

-0.029 

16 

Piscium  . 

5.7 

23  32  15.264 

-0.0074 

+  1  39    9.34 

+0.057 

X 

Piscium  . 

4.6 

23  37  54.780 

-0.0092 

1  20    2.93 

-0AS4 

19 

Piscium  . 

5.4 

23  42  15.097 

-0.(mi 

22 

Piscium  . 

1 

5.8 

23  47  49.002 

+O.QIWA 

{ 


568  OCCULTATIONS,  1919. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


0CX3TJLTATI0NS,  1919.  569 

ELEMENTS  FOE  THE  OF  OCCULTATIONS. 

JANUARY. 


570  OCOTJLTATIONB,  1919. 

EUUENTS  FOB  THE  OF  OOCDIiTAnOHSk 

JAinTABY. 


OCCULTATIONS,  1919.  571 

ELEMENTS  FOK  THE  N  OF  OCCULTATIONS. 


572  OCXJUMATIONB,  1918. 

ELEMENTS  FOB  THE  OF  OOCOUDkXIONS. 


OC'CULTATIONS,  1919.  573 

ELEMENTS  FOR  THE  OF   OOCULTATIONS. 


574  OCCUITATIONS,  1919. 

EUajENTS  FOK  THE  PREDICTION  OP  OCCULTATK 

MARCH. 


OCCULTATIONS,  1919.  575 


ELEMENTS  FOB  THE  PREDICTION  OF  OCCDLTATIONS. 

MARCH. 


676  OCCULTATIOSB,  1918; 

ELEMENTS.  lOR  THE  FBEDICnON  Of  OOCaXiXiam. 


OCCTTLTATrONS,  1919.  577 

ELEMENTS  FOE  THE  PEEDICnON  OF  OCCULTATIONS. 

MARCH. 


578  OCCULTATIONB,  1919. 

ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

APRIL. 


OCCULTATIONS,  1919.  579 

ELEMENTS  FOE  THE  PREDICTION  OF  OCCULTATIOKS. 

APRIL. 


OCCULTATIONS,  1919.  581 

ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 
MAY. 


OOOin/TATIONB,  1919. 
Buaaarrs  fob  the  rsEDicnoR  of  ooodltaskhib. 


OCCULTATIONS,  1919.  583 

ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


Cuicri 
B.  Cuicri 

Caocri 
B.  Cancri 

Cancri 
B.  Cancri 

Cancri 

Cancri 

B.  Cancri 

B.  Cancri 

B.  Sexbuitis 

B.  Sextanlia 

Sextan!  is 

Sextant  is 

B.  Leonis 

'  Leonia 
B.  Leonis 

B.  Leonis 

B.  VirginiB 

B.  Virginia 

Viiginie 

Viiginis 
Virginis 
Virgiuis 
Virginis 
^iginis 

B.  Virginia 
B.  Virginia 
G.  Virginia 
H.  Virginia 


6.7 -fl.34- 8.2tI7  15.4     1    0  32.0J- 2 lB.4-fO.77S8  0.6S46k).1266  1-90^4-16 
6.3    1.37     8.2  1751.6  3  42.6+044.1-0.2382  0,5818  0.1313  h25-41 


2.50  ] 
2.64  1 
2.78   ] 


:+16  0.3 
16  44.1 
i  n  31.7 
!  16  40.S 
I  14  52.0 

.5  +14  28.6 
I  13  31.9 
;  12  58.1 
I  12  24.3 
1156.0 

1+12  10.1 
<  10  59.5 
:  1163-5 


6  20.2 
6  0.2 
5   0.7 

+  1  27.0 
1    9.9 

0  25.9 

+  0  22.0 

.7-  115,5 

-  2  33.7 


10  18.8 
9  54.2 
12  17.5 


4.7    3.81  12.0  ] 
16.0  k3.81^1l.fl-\ 


I  17.6 

-17.3-12  48.2 
16.0  14  35.2 
16.31  15  57.2 
16.9  16  65.6 
12.0  19  29.4 


-19  20.S 


11  6.6+ 
1145.2  + 

12  42.6  + 

13  1.6  + 

17    7.8-1 


.7  +0.6327 
0.2061 
: -1.1668 
0.3322 


0.5760  C 

0.5742  C 

0.5738  C 

0.5704  C 


-  040.2 +< 
+  326.7 +( 
+  6  4.0  «4 

+  9   1.8+< 

14  21.8+10   9.7 1( 

18  39.71-  941.0+4 

19  35.9-  846.7 -( 


9  0.5586 

8  0.5573 

9  0.5540 


6  6,2* 
12  59.5  + 
16  41.3  + 
23  9.1- 
i    2   9.6- 


311.1 


9  0.5492 
1  0,5464 
6  0.5429 

-0,5570  0 
1.2612,0.5373 
1.3215  0.5350 
0.3903  0,5314 

■tO.8410  0,       " 


0.1661  h 
0.1711  h75- 
0.1730  t90  +] 
0.1774  h" 

-0.1785  f48k 

0.1826  h81 

0.18S4  hll-< 

0.1866  -31  -'. 

0.1905  m-] 

-0.1916  ^ 
0,1959  f 
0.1978  t- 
0.2007  t62-] 
0.2018  ^ 


2214.2-  742.7+0.6641 

i    0    1.91-  558.2 -tO.""" 

4    8.6-  158.8+0.4506 

9  260+  3  9.3-0.6671 

16  51.1+1021.6-0.3231 


0.6212 -( 
0.5207  { 
0.5194  i 


B  f75- 


i  0.2040  f20-67 


18  7.5+1136. 
22  23.2-  815.9 

5  3.9I-  146. 
17  21.8+10   9.9 

3  41.2-  348.4 

-  1   0.0 -I 
^  643,3-( 
21  37.61-10  23.2 -( 


+0.8; 


8     7  21 


-052.3 


-0.0840  0 


0.1877 
I  0.1821 
t  0,1765 
»  0.1767 


13:-90 
0-84 
+  3-78 
-41-90 
f29:-43 


1132,3+  3  7.1-0.1977 


0.6217-0.1638  +22-50 

2  46.6|-  6   6.81-0.5950  0.6266  0.1473  -  l'-7n 

0.5267   0.1469  ^76+11 

12  66J(Ka  0BWJ-*VTOft5fi«*-<i^^*^'^'^ 


68t  OOOTJIiTATIONS,  1919. 

BLEalENTS  TOS  THE  FBEDICHON  W.OOBBtXjaKUB. 

JUKI. 


OCCUITATIONS,  1919.  585 


ELEMENTS  KM  THE  PBEDICTION  OF  OOCULTATIONS. 

JUNE. 


586  OCCULTATIONS,  1919. 

E1EMENT3  FOR  THE  PEEDICHON  OF  OOCDLTATIONa 

JUNE. 


0CCULTATI0N8,  1919.  587 

BtBaiENTS  FOH  THE  PRBDKTHOJJ  OF  OCCCLTATIOKS. 

JULY. 


588  OCCULTATIONS,  1919. 

ELEMENTS  FOK  THE  PREDICTION  OF  OOCULTATIONS. 
JULY. 


OCCULTATIONS,  1919.  589 

BtEMENTS  FOB  THE  PEEDICTION  OF  OOCOLTATIONS. 
reiY. 


590  OCCXJLTATIONS,  1919. 

ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

AUGUST. 


0CCULTATI0N8,  1919.  591 

ELEMENTS  FOR  THE  PREDICnoN  OF  OCCDLTATIONS. 

AUGUST. 


592  OCCULTATIONS,  1919. 

ELEMENTS  FOR  THE  FBBDICnON  OF  O0COUt^A'n!%(S. 

AuansT. 


SEPTEMBER. 


OCCTTLTATIONS,  1919.  593 

ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEFTEUBEB. 


5834'— 1919 Sa 


694  OOCULTATIONS,  1919. 

TCT.TeMBWTS  FOB  THE  OF  OOODUIA.TIONS 


OCCUIiTATIONS,  1919.  595 

ELEMENTS  FOB  THE  PBEDICTION  OF  OOCULTATIONa 


596  OOCULTATIONB,  1919. 

ELEHENTS  fOR  THE  OF  OOCDLTATIONS. 


OCCULTATIONS,  1919.  597 


ETiKMBNTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 
OCTOBER. 


598 


OCOULTATIONS,  1919. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCXXXTATIONS. 

OCTOBER. 


The  Stab's 


At  Coxm-ycnos  ix  R.  A. 
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16 
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I'ancri 
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Map. 
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Apparent 
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Mean  Time. 
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•  -   ■-«  .'. 


-     T> 
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20 
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4 
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16 

18 

22 

17  0 

4 

5 

10 
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46.2+  935.2^ 
57.2-1043.9-0. 
17.4-  9  4.5-0 
14.0-  S   9.S-0 


.1065  0.5952 -O.OSSz 
.8762  0.5924  0.065f 
.5825  0.5924  0.0652 
.3244  0.5921   0.0662 

.1356  0.5S7S  0.0S2I 

I 

0123  0.5840-0.094: 
.3380  0.5761  0.1171 
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20  7.8* 
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OCCTJLTATIONS,  1919. 

ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 
OCTOBER. 


600  OCCtlLTATIONS,  1919. 

ELEalENTS  FOR  THE  OF  OOCDLTAHONS. 


OCCULTATIONS,  1919.  601 

ELEMENTS  FOR  THE  OF  OCCULTATIONS. 


602  OCCTJLTATIONB,  1919. 

ELEMENTS  FOB  THE  OF  OOCDI/FATKONS. 


22  B.  Piscium 

■  Piecium 

9  PiBcium 

IS  Piscium 

A  PfsL-ium 

19  Kscium 

S2  Piscium 


J.85+27.2-  0    8.7 

+3.87+27-4'+  0  49.2 
3.871  27,4|  0  41.1 
3.92  27.7  1  39,6 
3.W  27.3  120.5 
21. i    -    - 


1    5  13.4-  12: 


+0.9727  0.6444 


5.8l+4.t«,+27.6, 


1,+  iia.'A 


6  50.6^  0  6.0  +0.3066  0.5450r»O. 
6  S8.e*  0 14.6  +0.4770  0.54B1  0. 
1118.51*426.3*0.3646  0.5470  0. 


13  59.2'+  7  0.7 


1.2428  0.5483  O.SOW 


rtJ.QQ17l  0.5492   ) 


0CCULTATI0N8,  1919. 

ELEMEanS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 
DECEMBER. 


604  OCCTJITATIONS,  1919. 

EUaiENTS  BOB  THE  OF  OOCDLTATIDNS. 


OCCTJITATIONS,  1919.  605 

HiEMENTS  FOE  THE  OP  0CX3ULTATI0NS. 


606 


OCCULTATIONS,  1919. 


OOCULTATEONS  VISIBLB  AT  WASHINGTON. 


Dttt. 
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11 
15 

19 

Feb.  8 

8 

8 

0 

9 

9 

10 

10 

12 

14 
15 
15 
21 
Mar.    6 

8 

8 

11 

12 

20 

24 

Apr.    8 
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8 
14 
14 
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18 

26 
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15 
16 

23 
29 
July  12 
18 
21 
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Thv  Szax'b 


Name. 


19  Piacium 
27  Aiietia 

14  H>.  Tauri 
22H>.Tauii 

/  Geminorum 

pTeooia 

51  Ttouri 

56  Tauri 
247  B.  Tauri 
106  Tauri 

n  Tauri 

0  Tauri 

15  Geminonim 

16  Geminoniin 

29  Gancri  $ 

14  Sextentia 
237  B.  Leonia 

55  Leonia 
147  B.  libm         t 

54  Arietia 

1  Tauri 
105  Tanri 

2  B.  Cancri 
a  Cancri 

t  Libne 

128  B.  Sa^ttarii 

^^Cancn 

a>  Leonis 

p^Leonifl 
226  B.  Sagittarii 

162  B.  Geminorum} 
237  B.  Leonis 
147  B.  Librae 
172  B.  Libree 
14  Sagittarii 

195  B.  Sagittarii 

19  Arietia 

60  Cancri 
267  B.  Sagittarii     f 

27  G.  Capricomi 


Mac. 


T  Arietis 
84  B.  Cancri 

226  B.  Sagittarii 
51  Piscium 

175  B.  Arietis 

f  Tauri 
14  Sagittarii 
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nnoBRSioN. 
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TlBM. 


h  m 
189 
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852 
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7  0 
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940 
3  6 
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10  8 

10  20 

15  8 

14  29 
13  24 

15  89 
10  14 

9  5 

6  6 

8  34 

7  47 
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11  18 
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13  48 

14  3 
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19  38 

20  0 

13  38 

14  25 
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15  6 
15  38 

18  11 
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Ttea. 
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6 

6 
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13  29 
.  948 
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14  10 
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15  6 
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47 
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84 
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75 
13 

81 

60 

71 
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77 
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95 
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91 
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70 
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52 
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89 

102 
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87 
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8 
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94 
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17 

97 
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110 
32 
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141 
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110 
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7  6 
985 
684 

8  8 
666 
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10  84 
880 
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10  28 

11  1 
11  17 
15  44 

15  27 

14  88 

16  28 
11  11 
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9  40 

8  54 

13  57 
11  29 

15  10 

14  19 

11  53 

12  39 

17  28 

14  39 
14  33 
12  47 

18  27 

18  41 

20  52 

20  52 

14  21 

15  20 
17  4 

22  6 

15  51 

16  56 

19  3 

21  42 

1  0 
21  12 


h  at 

788 

657 

1142 

14  12 

10  56 

12  9 
846 
919 

18  21 
6  14 

857 
18  10 
18  40 
18  55 
18  14 

17  to 

16  56 
18  46 
18  7 

11  2 

8  1 

10  37 

9  39 

14  37 

11  38 

15  8 

13  14 

10  44 
1122 

15  31 

11  51 
11  29 

9  20 

14  59 

15  1 

17  8 

16  37 
9  39 
9  47 

11  26 

16  1 
9  22 
9  36 

11  19 
13  46 

16  56 

12  9 


214 


SIS 
Sid 


291 


810 
SSO 
257 


SIS 


229 
286 
331 
343 
309 

260 
300 
294 
321 
270 

284 
2 
246 
274 
255 

220 
254 
336 

298 
244 

265 
315 
267 
224 
212 

295 
190 


▼WW 


in 


IDonh 

tlOD€f 

OeenI- 


s 

S4 


264 


201 
287 


178 
229 
303 
290 
350 

300 
248 
251 
293 
294 

236 
316 
278 
240 
248 

197 
308 
284 
343 
284 

320 
267 
297 
276 
266 

352 
154 


\  m 
1  5 
0  21 
0  43 

0  43 

1  8 

1  3 
123 
1  0 
054 
024 

123 
054 
053 
0  56 
0  35 

0  57 

1  14 
0  49 
0  57 

0  52 

058 

1  6 
1    7 

0  41 

1  6 

1  11 
059 
1  21 
1  21 
121 


0 
0 
0 
1 
1 


51 
30 
55 
28 
32 


1  14 
0  53 
0  43 

0  55 

1  10 

0  54 

0  45 

1  18 
0  51 
0  40 

0  51 
0  32 


NOTE.^Th0  angles  o/ position  are  connted  from  tbe  hokVol  P^^t  •»^j«\«x  iQj\^%Uwg%^^ 

t  ImmemoDbelowthehorlMon  of  Washington.  x^ni*ntesi\«Jto«>iA^«^»ai^^^A*i^^ 


OCCULTATIONS,  1919. 


607 


OCCULTATIONS  VISIBLE  AT  WASHINGTON. 


Date. 


Aug.  11 

^  12 

12 

13 

13 

17 

18 

31 

Sept.  5 

8 

16 

16 

18 

Oct.    1 

2 

5 
6 
6 
8 
13 

16 

16 

17 

Nov.   2 

2 

7 
7 
8 
9 
10 

11 
14 
27 
27 
28 

29 
Dec.    2 

7 
7 
9 

-10 
10 
13 
18 
28 

28 


Thb  Stab's 


Name. 


c*Capricomi 
K  Aquftrii 
207  B.  Aquarii 
22  B.  Piflcium 
16  Pudum 

53  Arietis 
»  Tauri 
25  Libne 
267  B.  Sagittarii 
51  Aquarii  t 

x^  Ononis  t 

x^Orionifl 
1  Gancri 
21  Sagittarii         } 
d  Sagittarii 

c^Gapricomi 

K.  Aquarii 
207  B.  Aquarii 
51  Fiscium 
372  B.  Tauri  t 

84  B.  Cancri         t 

-4*Cancri 

0)  Leonis  t 

44  Aquarii 
51  Aquarii 

124  B.  Arietis 
53  Arietis 
43  Tauri 
I  Tauri 
68  Orionis 

162  B.  Geminonim 
14  Sextantis 
16  B.  Oapricomi 
/3  Gapricomi 
V  Aquarii 

30  Aquarii 
51  Fiscium 

x*Orionis 
64  Orionis 

1  Gancri 

-42  Cancri 
60  Gancri 
388  B.  Leonis 
11  H.  librw         t 
9  Pisdum 

«  Piscium 


Mag. 


5.3 
5.2 
6.3 
6.4 
5.7 

6.0 
4.8 
6.0 

5.8 
5.8 

4.5 
4.7 
6.0 
5.0 
5.0 

5.3 
5.2 
6.3 
5.6 
6.1 

6.4 
5.5 
5.5 
5.7 

5.8 

6.4 
6.0 
5.5 
5.2 
5.7 

5.7 
6.3 
L6.2 
3.2 
4.5 

5.6 
5.6 
4.5 
5.1 
6.0 


IMMERSION. 


Washington. 


Sidereal 
Time. 


h  m 

20  44 

21  30 
23  48 
17  55 

2  17 

20  18 

0  49 

17  6 

20  43 

3  29 

22  20 
2  29 

1  34 

22  31 

23  17 

18  27 

19  1 

21  18 
23  6 

22  15 


1 
6 
2 
23 
2 


17 
4 

48 
9 

52 


20  35 
3  19 

1  49 
23  1 
23  19 

8  54 

5  6 
23  35 
23  40 
23  14 

2  38 
0  2 

6  56 
11  15 

5  17 


Mean 

Time. 


5.7 

2    2 

5.7 

6  20 

6.3 

6  17 

5.4 

10  16 

6.4 

3  41 

4.9 

3  46 

h  m 

11  25 

12  8 

14  25 

8  30 
16  50 

10  36 

15  2 
6  30 

9  46 

16  19 

10  40 
14  48 

13  46 
9  52 

10  34 

5  33 

6  3 
8  19 

10  0 

8  48 

11  38 

16  24 
13  5 

8  24 

12  7 

5  31 

12  13 
10  40 

7  49 

8  3 

17  32 

13  33 
7.12 
7-17 

6  47 

10  6 

7  18 
13  52 

18  11 

12  5 

8  47 

13  4 
12  50 
16  29 

9  15 

9  20 


Angle 
from— 


North 
Point. 


80 
107 
64 
64 
57 

66 
50 
127 
91 
40 

81 
137 
110 

57 
146 

98 
91 
36 
64 
36 

101 
107 
114 
346 

82 

136 
68 

130 
66 
65 

54 
123 
.19. 
26 
49 

33 
89 
86 
122 
77 

139 
116 

55 
106 

64 

27 


Ver- 
tex. 


94 
124 

44 
116 

16 

116 
106 
101 
75 
350 

127 
193 
162 
13 
102 

138 

135 

57 

91 

84 

150 
154 
165 
330 
34 

187 
60 
180 
120 
115 

16 
175 
340. 
345 

20 

345 
99 
51 
67 

126 

190 
161 
106 
156 
15 


EMERSION. 


Washington. 


Sidereal 
Time. 


h  m 
22  2 

22  24 
1  3 

18  56 

3  26 

21  9 

1  52 

18  22 

21  58 

4  20 

23  10 
3  18 

2  31 
23  34 
23  35 

19  33 

20  6 

22  30 
0  23 

22  48 


2 
7 
3 


11 
25 
44 


23  32 

3  50 

20  59 

4  35 
2  34 

23  53 
0  7 

9  36 
6  12 
0  24 
0  34 
0  29 


3 
1 

8 
12 


30 

12 

8 

5 


6  24 


2 
7 


45 
38 


6  51 

11  23 

4  44 


338   4  36 


Mean 
Time. 


h  m 

12  43 

13  2 

15  40 
9  30 

17  59 

11  27 

16  6 
7  46 

11  1 

17  10 

11  30 
15  37 

14  42 
10  54 

10  52 

6  38 

7  7 
9  31 

11  16 
9  21 

12  32 

17  46 
14  2 

8  47 

13  4 

5  55 

13  30 
11  24 

8  41 
8  50 

18  14 

14  38 
8  1 
8  11 
8  1 

10  58 
8  29 


15 
19 


4 
0 


13  13 

9  30 

14  22 
13  24 
17  35 
10  18 

10  9 


Angle 
from— 


North 
Point. 


222 
191 
234 
249 
250 

262 
283 
251 
226 
273 

273 
221 
266 
274 
176 

215 
217 
264 
238 
314 

280 
293 
276 
313 
230 

190 
264 
205 
278 
292 

346 
279 
293 

m. 

256 

278 
213 
292 
259 
313 

244 
287 
353 
289 
250 

287 


Durap 
tionof 
Oocul- 
tation. 


Ver- 
tex. 


216 
193 
199 
298 
202 

315 
335 
213 
195 
221 

324 
274 
320 
223 
130 

245 
252 
266 
240 
5 

331 
323 
329 
292 
179 

243 
224 
246 
334 
346 

300 
328 
248 
241 
215 

228 
197 
241 
207 
350 

297 
316 
42 
334 
198 

236 


h 
1 
0 
1 
1 
1 

0 

1 
1 
1 


m 
18 
54 
15 
0 
9 

51 

3 

16 

15 


0  51 

0  50 
0  49 

0  56 

1  3 
0  18 


1 
1 
1 
1 
0 


6 

5 

12 

16 

33 


0  54 

1  21 
0  57 
0  23 
0  58 


0  24 

1  16 
0  45 
0  52 
0  48 

0  42 

1  6 
0  49 

0  54 

1  15 

0  52 

1  10 
1  12 

0  50 

1  8 

0  43 

1  18 

0  34 

1  6 
1  3 

0  49 


Note.— The  angles  of  position  are  oonnted  from  the  north  point  and  vertex  ol \\i«  ILooii^^Yiss^  Vsw^nx^-^  ^»a^>« 
t  Immanlan  beknr  thehorison  oi  Washington.  %  Emankm  b«\crvr  XYi«\iQc\iAXi  o\^  «i&)&xi^A\x> 


eo8 


SUN,  1919. 


EFHEMEBIS  FOR  PHTSICAL  0BaBByATiQJN9  DP  TOB  SDK. 

FOB  OBEBNWIGH  MEAN  NOON. 


!«. 

P 

Bo 

L. 

Ditiu 

F 

B. 

A 

Jan.    1 

• 
+  2.23 

• 
-3.10 

• 
247.64 

July  ft 

• 
-1.10 

• 

• 

• 
886.87 

6 

-  0.20 

8.67 

181.79 

ID 

+  1.17 

tM 

888.70 

11 

2.02 

4.21 

115.94 

16 

8.4S 

4M 

188  JS 

16 

5.00 

4.72 

60.10 

SD 

6.64 

4J» 

127.87 

21 

7.31 

5.19 

844.27 

tf 

7.79 

UB 

• 

8L28 

28 

-  9.54 

-6.62 

278.44 

80 

+  9.87 

+5.68 

866X9 

81 

11.68 

6.00 

212.60 

hx%.  4 

11.87 

8.08 

288.91 

Feb.  6 

18.70 

6.84 

146.77 

9 

18.78 

8J6 

nj5 

10 

15.60 

6.62 

80.94 

14 

16.68 

8J8 

168.76 

15 

17.87 

6.86 

16^0 

19 

17.86 

6J6 

80.68 

20 

-19.00 

-7.04 

809.26 

84 

+-18J8 

+7.08 

84.69 

26 

20.48 

7.16 

248.40 

29 

80.27 

7.15 

818  J8 

Mtf .  2 

21.80 

7.23 

177.54 

8«pt.8 

81.67 

7A 

862.48 

7 

22.97 

7.25 

111.67 

8 

28.78 

7» 

188.46 

12 

23.97 

7.21 

46.78 

18 

28.74 

7Jtt 

180.48 

17 

-24.81 

-7.11 

839.88 

18 

+84.60 

+7.14 

54.48 

22 

25.48 

6.96 

273.96 

88 

86  JO 

7.01 

848.42 

27 

25.97 

6.76 

208.02 

88 

86.84 

6J8 

888.48 

Apr.  1 

26.28 

6.51 

142.07 

Oct    8 

26.21 

6.69 

216.46 

6 

26.42 

6.21 

76.10 

8 

26.40 

6.31 

150.49 

11 

-26.37 

-5.87 

10.10 

18 

+26.40 

+6.97 

84.53 

16 

26.14 

5.48 

304.08 

18 

26.22 

6.60 

18.57 

21 

25.73 

5.06 

238.04 

28 

25.85 

5.17 

812.63 

26 

25.13 

4.60 

171.99 

28 

25.29 

4.71 

246.69 

May   1 

24.34 

4.11 

105.92 

Nov.  2 

24.53 

4ja 

180.76 

6 

-23.38 

-3.59 

39.82 

7 

+23.57 

+8.68 

114.84 

11 

22.24 

3.05 

333.71 

12 

22.41 

8.12 

48.91 

16 

20.93 

2.48 

267.59 

17 

21.07 

2.64 

843.00 

21 

19.46 

1.90 

201.44 

22 

19.53 

1.98 

277.10 

26 

17.83 

1.31 

135.29 

27 

17.82 

1.31 

211.20 

31 

-16.06 

-0.71 

69.13 

Dec.   2 

+15.95 

+0.68 

145.80  ' 

June  5 

14.16 

-0.11 

2.96 

7 

1^.93 

+0.04 

79.41 

10 

12.16 

+0.49 

296.78 

12 

11.78 

-0.60 

13.58 

15 

10.06 

1.09 

230.60 

17 

9.52 

1.24 

807.65 

20 

7.88 

1.68 

164.42 

22 

7.18 

1.87 

241.79 

25 

-  5.65 

+2.26 

98.23 

27 

+  4.78 

-2.48 

175.93 

30 

-  3.38 

+2.83 

32.05 

82 

+  2.35 

-8.07 

110.07 

In  the  above  table,  P  is  the  position-angle  of  the  axis  of  rotation  meaouzed  eastward  from 
the  north  point  of  the  disk,  while  L^  and  B^  are  the  heliographic  longitudes  and  latitudes,  respec- 
tively, of  the  center  of  the  disk.    The  longitudes  are  reckoned  from  the  Solar  Meridiaa  which 

paased  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  January  1, 1854,  Green- 

■"'"'»  Metm  Noon. 


MOON,  1919.  609 

MEAN  EQUATOR,  ORBIT,  AND  MEAN  LONGITUDE. 
FOR  MEAN  NOON. 


—1919 39 


610  ilOaS,  19119. 

BFHEMBBIS  FOE  FHTSICAL  Of  THE  MOON. 

FOB  UUX 


MOON,  1919.  611 

EPBEMXBIS  FOK  OBSERVATIONS  OF  THE  MOOK. 


fOB 


612  hood:,  1918. 

EFHEMEBIS  FOR 

FOB  UAH 


MOON,  1919.  618 

EPHEMERIS  FOR  PHYSICAL  OP  THE  MOON. 


MOON,  1919.  615 

EPHEUESIS  FOB  FETSICAL  OF  THE  UOON. 

FOR  HEAN 


616  MOON,  1919. 

EPHBUGBIS  FOB  OF  THE  MOON. 

FOB  UUH 


MOON,  1919.  617 

EPHEMBRIS  FOR  PHTTBICAL  OP  THE  MOON. 

FOR  MEAN' 


TTT.TTirrNT  A  TP.'n  TkiajT  ov  univriTTirr 


FOB  OBEENWICH  MEAN  MOOBr.: 

-»  — '^ 

^ 

k 

i 

# 

L 

V 

^ 

ft 

1 

i 

f 

L 

M? 

• 

• 

• 

• 

Jul       1 

0.451 

06 

102 

48J 

40J 

July    6 

0M8 

fS 

U 

srj 

401 

6 

0.500 

70 

188 

44  J» 

0.0 

10 

OJ60 

81 

li 

S4J 

01 

U 

0.704 

66 

184 

88J 

-0.1 

U 

OML 

•1 

IS 

S8.T 

OJ 

16 

0.770 

56 

180 

88J 

0.1 

m 

0.4U 

100 

fl 

SLS 

01 

n 

0J84 

48 

175 

tO.6 

OS 

» 

0J87 

110 

Si 

UA 

1J8 

9S 

0.876 

41 

170 

27.4 

-OJ 

88 

0J88 

128 

n 

Wkf 

+11 

81 

OJIO 

85 

165 

26.4 

OJ 

A]«.    4 

0141 

188 

88 

ISLi 

1.7 

Fdb.      6 

0.087 

20 

150 

2$Ji 

0.4 

0 

OjD6B 

168 

44 

SJ 

11 

10 

0.061 

28 

168 

27J 

0.6 

14 

omM 

107 

m 

S.S 

21 

16 

0.081 

16 

144 

80.4 

0.8 

10 

OJ084 

160 

us 

•1 

1.4 

20 

0.005 

8 

128 

84.0 

-1.1 

84 

0186 

187 

187 

ttJO 

+1.4 

25 

0.007 

6 

80 

41.7 

1.8 

£0 

ojor 

U8 

184 

46.8 

401 

Mar.      2 

0.078 

17 

840 

51.8 

1.8 

Sipt.    8 

OJOO 

88 

800 

6SJ 

-01 

7 

0.916 

84 

840 

62.5 

1.2 

^^    8 

0.784 

68 

806 

60.4 

01 

12 

0.791 

54 

885 

70.7 

1.0 

18 

0.874 

48 

210 

68^ 

11 

17 

0.605 

78 

882 

68.7 

-0.5 

18 

0.86B 

14 

116 

01.7 

-U 

22 

0.806 

102 

880 

64.6 

40.2 

28 

0.886 

10 

no 

414 

11 

27 

0.206 

126 

827 

88.6 

1.0 

28 

0.890 

4 

888 

86.4 

11 

Apr.       1 

0.074 

148 

821 

18.8 

1.0 

Oct     8 

0.080 

U 

18 

80.5 

01 

6 

0.008 

170 

296 

1.6 

2.0 

8 

0.874 

18 

18 

17.5 

01 

11 

0.014 

166 

174 

2.6 

+2.8 

13 

0.868 

,25 

18 

MJO 

-01 

16 

0.075 

148 

158 

11.7 

2.1 

18 

0.928 

81 

18 

16.6 

01 

21 

0.161 

133 

154 

21.1 

1.5 

28 

0J87 

87 

18 

16.8 

01 

26 

0.254 

120 

158 

27.2 

1.2 

28 

0.858 

44 

n 

28.2 

01 

May       1 

0.342 

108 

152 

30.6 

0.9 

Nov.    2 

0.807 

52 

19 

31.5 

0.1 

6 

0.426 

98 

152 

32.7 

+0.7 

7 

0.730 

61 

17 

86.3 

-0.1 

11 

0.508 

89 

152 

34.6 

0.5 

12 

0.643 

73 

14 

42.5 

-0.1 

16 

0.591 

80 

153 

37.3 

+0.2 

17 

0.507 

80 

12 

48.2 

+0.1 

21 

0.678 

69 

155 

41.3 

-0.1 

22 

0.322 

111 

11 

46.2 

0.5 

26 

0.773 

57 

158 

47.3 

0.5 

27 

0.116 

140 

0 

24.4 

1.4 

31 

0.871 

42 

162 

55.2 

-0.9 

Dec.     2 

0.002 

175 

325 

0.5 

+21 

June       5 

0.955 

24 

169 

63.3 

1.4 

7 

0.090 

145 

204 

20.3 

1.5 

10 

0.998 

6 

202 

67.4 

1.9 

12 

0.302 

113 

200 

47.8 

40.5 

15 

0.980 

16 

343 

64.4 

1.6 

17 

0.505 

89 

197 

62.7 

0.0 

20 

0.911 

35 

354 

56.5 

1.1 

22 

0.656 

72 

194 

46.5 

-01 

25 

0.822 

50 

1 

48.2 

-0.6 

27 

0.760 

50 

190 

30.1 

-01 

SO 

0.732 

62 

6 

41.7 

-0.2 

82 

0.830 

49 

186 

83.8 

-01 

« 

NOTA' 

noN. 

jbasthe  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entize 

apparent  disk  regarded  as  circular, 
taethe  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet, 
^athe  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makee 

with  the  meridian. 
Lsthe  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from  a 

circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 


ILLUMINATED  DISK  OF  VENUS,  1919.        619 

FOB  GREENWICH  MEAN  NOON. 


Date. 

h 

* 

e 

L 

Stellar 
Mas. 

Date. 

h 

• 

t 

9 

L 

Stellar 
ICag. 

• 

• 

• 

• 

Jan. 

1 

0.988 

12.6 

358.2 

48.2 

-3.4 

July     6 

0.490 

91.1 

19.2 

139.6 

-4.0 

6 

0.985 

14.3 

355.7 

48.5 

3.4 

10 

0.462 

94.4 

20.6 

147.8 

4.0 

11 

0.981 

15.9 

353.3 

48.9 

8.4 

16 

0.431 

97.9 

21.7 

156.4 

4.0 

16 

0.977 

17.6 

351.0 

49.3 

8.4 

20 

0.399 

101.6 

22.8 

165.0 

4.1 

21 

0.972 

19.2 

348.9 

49.8 

8.4 

25 

0.366 

106.7 

28.9 

173.8 

4.1 

26 

0.967 

20.8 

346.9 

60.8 

-8.4 

80 

0.329 

110.0 

26.1 

180.6 

-4.2 

31 

0.962 

22.5 

345.1 

60.9 

8.8 

Aug.    4 

0.290 

114.8 

26.4 

185.7 

4.2 

F^b. 

5 

0.956 

24.2 

343.5 

61.6 

8.8 

9 

0.249 

120.1 

27.9 

186.6 

4.2 

10 

0.950 

25.9 

342.1 

62.2 

8.8 

14 

0.206 

126.0 

29.8 

181.8 

4.2 

15 

0.943 

27.6 

341.0 

68.0 

8.8 

19 

0.162 

132.6 

32.8 

166.9 

4.1 

20 

0.936 

29.4 

340.1 

63.9 

-3.3 

24 

0.118 

139.9 

36.0 

141.4 

-4.0 

25 

0.928 

31.2 

339.4 

64.8 

3.4 

29 

0.076 

148.0 

41.7 

105.3 

3.8 

Mar. 

2 

0.920 

33.0 

339.0 

66.8 

3.4 

Sept.  8 

0.042 

156.5 

61.8 

64.4 

3.6 

7 

0.911 

34.8 

338.8 

66.9 

3.4 

8 

0.019 

164.3 

72.8 

31.0 

3.3 

12 

0.901 

36.7 

338.8 

68.1 

3.4 

13 

0.011 

167.9 

117.1 

19.2 

3.2 

17 

0.891 

38.6 

339.1 

69.3 

-3.4 

18 

0.021 

163.4 

158.2 

35.3 

-3.4 

22 

0.880 

40.5 

339.6 

60.7 

3.4 

23 

0.046 

155.2 

176.8 

72.5 

3.7 

27 

0.869 

42.5 

340.3 

62.2 

3.4 

28 

0.082 

146.6 

185.9 

116.8 

3.9 

Apr. 

1 

0.857 

44.5 

341.3 

63.8 

3.4 

Oct.     3 

0.125 

138.6 

191.1 

155.7 

4.1 

6 

0.844 

46.5 

342.6 

66.6 

3.4 

8 

0.171 

131.2 

194.6 

183.2 

4.2 

11 

0.831 

48.6 

344.1 

67.3 

-3.4 

13 

0.216 

124.6 

197.1 

198.9 

-4.3 

16 

0.817 

50.7 

345.8 

69.3 

3.4 

18 

0.259 

118.8 

199.0 

204.9 

4.3 

21 

0.802 

52.8 

347.7 

71.6 

3.6 

23 

0.300 

113.5 

200.6 

204.2 

4.3 

26 

0.787 

55.0 

349.7 

73.8 

3.5 

28 

0.339 

108.8 

201.8 

199.2 

4.3 

May 

1 

0.771 

57.2 

352.0 

76.3 

3.5 

Nov.    2 

0.375 

104.5 

202.8 

191.6 

4.2 

6 

0.754 

59.5 

354.3 

79.1 

-3.5 

7 

0.408 

100.5 

203.6 

182.8 

-4.2 

11 

0.737 

61.8 

356.7 

82.1 

3.5 

12 

0.440 

96.9 

204.1 

173.5 

4.2 

16 

0.718 

64.1 

359.2 

85.3 

3.6 

17 

0.470 

93.5 

204.4 

164.1 

4.1 

21 

0.699 

66.5 

1.7 

88.8 

3.6 

22 

0.498 

90.3 

204.4 

155.1 

4.1 

2C 

0.680 

68.9 

4.1 

92.7 

3.6 

27 

0.524 

87.3 

204.2 

146.6 

4.0 

31 

0.659 

71.4 

6.5 

96.9 

-8.7 

Dec.    2 

0.549 

84.4 

203.8 

138.6 

-4.0 

June 

5 

0.638 

74.0 

8.7 

101.5 

8.7 

7 

0.573 

81.7 

203.1 

131.2 

3.9 

10 

0.616 

76.6 

10.8 

106.6 

3.7 

12 

0.595 

79.0 

202.1 

124.3 

3.9 

15 

0.593 

79.3 

12.8 

112.2 

8.8 

17 

0.617 

76.5 

200.9 

117.9 

3.8 

20 

0.569 

82.1 

14.6 

118.2 

3.8 

22 

0.637 

74.1 

199.5 

112.0 

3.8 

25 

0.544 

85.0 

16.3 

124.7 

-3.0 

27 

0.657 

71.7 

197.8 

106.6 

-3.8 

30 

0.518 

88.0 

17.8 

131.9 

-3.9 

32 

0.676 

69.4 

195,9 

101.7 

-3.7 

NOTATION. 

iba>the  latio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular, 
iothe  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet, 
tfathe  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
£»the  brilliancy  of  the  disk.    The  unit  of  X  is  the  amount  of  light  received  by  an  eye  from  a 

circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 
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JUFTTEB*  1919. 


EPBDEMEBIB  FOB  FHYSIGAL  OBSBBYATIQNB  OP 

FOR  GSEBHWICH  MSAK  aOOV. 
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U8 
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1.48 

t»M 

L28 
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7.50 

328.74 

+1.45 
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28 

49.63 

1.5 

8.10 

330.06 

1.41 

337.19 

L19 

June 

4 

50.20 

1.4 

8.72 

331.48 

1.37 

837.76 

1.16 

11 

50.70 

1.4 

9.34 

332.92 

1.32 

338.83 

1.13 

18 

51.13 

1.4 

9.98 

334.40 

1.28 

338.90 

1.11 

25 
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-1.4 

•      • 

10.62 
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+1.23 
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Aug. 

28 
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16.06 

349.93 
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344.68 
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50.48 

1.4 

16.56 
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17.04 
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25 

48.68 
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346.94 

0.69 

Oct. 

2 
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18.27 
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0.41 

347.51 
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9 
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18.61 

357.66 

0.35 

348.07 

0.64 

16 

46.36 

-1.6 
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358.68 

+0.30 

348.63 

+0.61 

23 

45.51 

1.6 

19.20 

359.60 

0.24 

349.20 

0.58 

30 

44.62 

1.7 

19.43 

0.41 

0.19 

349.76 

0.55 

Nov. 

6 

43.72 

1.7 

19.63 

1.09 

0.15 

350.32 

0.52 

13 

42.81 

1.8 

19.79 

1.64 

0.10 

350.88 

0.49 

20 

41.90 

-1.8 
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2.05 

+0.06 

351.44 

+0.46 
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2.31 
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0.43 

Dec. 

4 
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0.00 
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0.37 

18 
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0.05 
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0.34 

25 

37.91 

-2.0 

i      19.8d 
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\    ^SA3^ 

% 

.    +0.31 
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-2.0 

1      19.W 

\         \,^ 
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EPHEMEBIS  FOR  PHYSICAL  OBSBKVATIONS  OF  JUPITER. 
FOR  OREENWICH  UEAN  NOON. 
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20  14  23.30 
22  15  36.61 
24  16  49.91 
26  18    3.22 

28  19  16.53 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER, 

SYSTEM  II. 

GREENWICH  MEAN  TIME. 


TnoflitofZero 
Mcridten. 

Interval 

betWMQ 

apooMBlye 

TiWHits. 

TraBBtHotZmo 

Ihtcrvia 

bttWMn 

nnooMhf 

Ttmstti. 

TnnsitofZcro 

IMvTal 

Jwtwwn 

TtHMfti. 

d    h     m 
Fan.        1    9  54.72 
3  11  32.65 
5  13  10.60 
7  14  48.57 
9  16  26.55 

h     m 
9  55.59 

d    k     m 
Apr.      18  23  19.41 
21    0  58.50 
23    2  37.61 
25    4  16.73 
27    5  55.86 

h     m  . 
9  56.82 

d    h     m 
Sept.     19  21  26.66 
21  23    3.84 
24    0  42.62 
26    2  21.38 
28    4    0.12 

h     m 
9  55.76 

11  18    4.56 
13  19  42.58 
15  21  20.63 
17  22  58.70 
20    0  36.80 

9  55.61 

29    7  35.00 

liay        19  14.14 

3  10  53.29 

5  12  32.45 

7  14  11.62 

9  65.83 

30    5  38.85 

Oct.        2    7  17.56 

4    8  56.26 

6  10  84.94 

8  12  13.61 

9  55.74 

22    2  14.92 
24    3  53.07 
26    6  81.24 
28    7    9.44 
30    8  47.67 

9  55.64 

9  15  50.79 
11  17  29.97 
18  19    9.16 
15  20  48.35 
17  22  27.54 
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10  13  52.26 
12  16  30.89 
14  17    9.61 
16  18  48.10 
18  20  26.69 

9  55.72 

Feb.       1  10  25.93 
3  12    4.21 
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9  55.66 
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22    1  45.94 
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20    0  54.93 
22    2  34.15 
24    4  13.36 
26    5  52.56 
28    7  31.77 

9  56.84 

20  22  41.57 
23    0  19.85 
25    1  68.10 
27    3  36.34 
29    5  14.56 

9  55.65 

14  19  16.97 
16  20  55.80 
18  22  34.64 
21    0  13.50 
23    1  52.39 

9  55.77 

30    9  10.97 

July        2  10  50.17 

4  12  29.36 

6  14    8.56 

9  55.84 

Dec.        1    6  52.77 
3    8  30.96 
5  10    9.12 
7  11  47.27 
9  13  25.40 

9  55.63 

25    3  31.29 
27    5  10.21 
29    6  49.15 
31    8  28.11 
Apr.       2  10    7.08 

9  55.79 

Aug.      28    3  17.42 

30    4  56.36 

Sept.       1    6  35.30 

3    8  14.21 

9  55.79 

11  15    3.52 
13  16  41.62 
15  18  19.70 
17  19  57.77 
19  21  35.82 

9  55.62 

4  11  46.07 

6  13  25.08 

8  15    4.10 

10  16  43.14 

12  18  22.19 

9  55.81 

5    9  53.12 

7  11  82.01 

9  13  10.88 

11  14  49.75 

13  16  28.60 

9  66.77 

21  23  13.86 
24    0  51.87 
26    2  29.88 
28    4    7.87 
80    &4&.^ 

9  55.60 

\ 

14  20    1.25 

15  21  40.S2  J 

9  55.82 

15  18    7.4a 
17  19  46.25 

i  %v^n% 

\               ^1  ^» 

5««^— iPiP— 

-40 

626 


SATELLITES  OF  JUPITER,  1919, 


South 


North 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  AT  DATS  OF  OPPOSI 
TION,  JANUARY  1, 1919,  AS  SEEN  IN  AN  INVERTING  TELESCOPE,  AND  ELOS 
GATED  IN  THE  RATIO  OF  THREE  TO  ONE  IN  THE  DIRECTION  OF  TEEIR 
MINOR  AXES, 

In  the  above  diagram  the  central  ellipse  repreeents  the  disk  of  Jupiter,  and  the  innor  orbit  ii 
that  of  Satellite  V. 

In  the  diagrams  of  the  configurations  of  Jupiter's  four  brighter  satellitee,  pages  631-651, 
Jupiter  is  represented  by  a  light  disk,  Q,  in  the  center  of  the  page,  and  the  relative  positioiii  d 
the  satellites  at  the  Greenwich  time  stated  above  the  diagrams  are  indicated  by  dots.  The  des- 
ignation of  each  satellite  is  shown  by  a  niuneral  placed  to  the  right  or  left  of  the  dot,  according 
as  the  motion  of  the  satellite  at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  the 
motion  being  always  toward  the  numeral.  In  constructing  the  diagrams  the  latitudes  ol  the 
satellites  are  always  considered  zero,  except  where  two  or  more  of  them  chance  to  be  at  nearly 
the  same  distance  from  the  planet,  when  they  are  placed  one  above  the  other,  according  to  their 
apparent  latitudes.  If,  at  the  epoch  of  any  configuration,  one  or  more  satellites  are  projected 
on  the  disk  of  the  planet,  that  phenomenon  is  indicated  by  a  light  disk,  Q,  at  the  left-hand  ade 
of  the  page;  and  if  any  satellites  are  invisible,  on  account  of  being  occulted  behind  the  disk  d 
the  planet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  0,  at  the 
right-hand  side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to  point  out  which 
satellites  are  thus  rendered  invisible. 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d  h  m   s 
I.  1  18  28  35.946 
II.  3  13  17  53.736 

III.  7  3  59  35.856 

IV.  16  18  5  6.916 


-  1.769  860  49 

-  3.554  094  17 

-  7.166  387  22 
-16.753  552  27 


d  h  m  8 
V.  0  11  57  27.635 
VI. 
VII. 


-  0.498  236  52 

-266.00 

-276.67 
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SATELLITE  V. 
JREENWICH  MEAN   TIME   OF  EVERY  TWENTIETH   GREATEST  ELONGATION. 


d   h 

d 

h 

d 

h 

d 

h 

Jan.   1  20.6  E. 

Apr.   1 

12.7  E. 

Jan.   1 

14.6  W. 

Apr.   1 

6.7  W. 

11  19.7  E. 

•  • 

.  •  . 

11 

13.7  W. 

.  . 

•  •  • 

21  18.7  E. 

Nov.  1 

19.2  E. 

21 

12.8  W. 

Nov.  1 

13.3  W. 

31  17.8  E. 

11 

18.4  E. 

31 

11.9  W. 

11 

12.4  W. 

Feb.  10  17.0  E. 

21 

17.5  E. 

Feb.  10 

11.0  W. 

21 

11.5  W. 

20  16.1  E. 

Dec.   1 

16.6  E. 

20 

10.1  W. 

Dec.  1 

10.6  W. 

Mar.   2  15.2  E. 

11 

15.7  E. 

Mar.  2 

9.2  W. 

11 

9.7  W. 

12  14.4  E. 

21 

14.8  E. 

12 

8.4  W. 

21 

8.8  W. 

22  13.5  E. 

31 

13.9  E. 

22 

7.6  W. 

31 

7.9  W. 

GREENWICH  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  I. 


d 

h  m 

d 

h  m 

d 

h  m 

d 

h  m 

an.   1 

3  27.2 

Mar.  23 

12  13.9 

June  12 

23  1.9 

Oct.  13 

3  31.4 

2 

21  53.2 

25 

6  42.7 

14 

17  32.2 

14 

22  0.5 

4 

16  19.1 

27 

1  11.5 

16 

12  2.5 

16 

16  29.5 

6 

10  45.0 

28 

19  40.4 

18 

6  32.9 

18 

10  58.5 

8 

5  10.9 

30 

14  9.3 

20 

1  3.2 

20 

5  27.4 

9 

23  37.0 

Apr.  1 

8  38.4 

21 

19  33.5 

21 

23  56.2 

11 

18  3.0 

3 

3  7.3 

23 

14  3.9 

23 

18  25.0 

13 

12  29.0 

4 

21  36.5 

25 

8  34.2 

25 

12  53.8 

15 

6  55.1 

6 

16  5.6 

•  • 

27 

7  22.5 

17 

1  21.2 

8 

10  34.9 

•  • 

29 

1  51.1 

18 

19  47.4 

10 

5  4.1 

•  • 

30 

20  19.7 

20 

14  13.6 

11 

23  33.5 

•  • 

Nov.  1 

14  48.3 

22 

8  39.8 

13 

18  2.8 

Aug.  13 

22  42.2 

3 

9  16.8 

24 

3  6.2 

15 

12  32.3 

15 

17  12.3 

5 

3  45.2 

25 

21  32.5 

17 

7  1.7 

17 

11  42.4 

6 

22  13.6 

27 

15  59.0 

19 

1  31.3 

19 

6  12.5 

8 

16  41.9 

29 

10  25.4 

20 

20  0.8 

21 

0  42.5 

10 

11  10.1 

31 

4  52.0 

22 

14  30.5 

22 

19  12.6 

12 

5  38.3 

s'eb.  1 

23  18.6 

24 

9  0.1 

24 

13  42.6 

14 

0  6.4 

3 

17  45.3 

26 

3  29.8 

26 

8  12.6 

15 

18  34.5 

5 

12  12.0 

27 

21  59.5 

.28 

2  42.6 

17 

13  2.5 

7 

6  38.9 

29 

16  29.3 

29 

21  12.5 

19 

7  30.5 

9 

1  5.7 

May  1 

10  59.0 

31 

15  42.5 

21 

1  58.3 

10 

19  32.7 

3 

5  28.9 

Sept.  2 

10  12.3 

22 

20  26.1 

12 

13  59.7 

4 

23  58.7 

4 

4  42.2 

24 

14  53.9 

14 

8  26.9 

6 

18  28.7 

5 

23  12.1 

26 

9  21.5 

16 

2  54.1 

8 

12  58.6 

7 

17  41.9 

28 

3  49.1 

17 

21  21.4 

10 

7  28.6 

9 

12  11.7 

29 

22  16.7 

19 

15  48.7 

12 

1  58.5 

11 

6  41.5 

Dec.  1 

16  44.1 

21 

10  16.1 

13 

20  28.6 

13 

1  11.2 

3 

11  11.6 

23 

4  43.6 

15 

14  58.6 

14 

19  40.9 

5 

5  38.9 

24 

23  11.2 

17 

9  28.7 

16 

14  10.6 

7 

0  6.2 

26 

17  38.8 

19 

3  58.8 

18 

8  40.2 

8 

18  33.3 

28 

12  6.6 

20 

22  28.9 

20 

3  9.9 

10 

13  0.5 

lar.   2 

6  34.4 

22 

16  59.0 

21 

21  39.4 

12 

7  27.5 

4 

1  2.3 

24 

11  29.2 

23 

16  8.9 

14 

1  54.5 

5 

19  30.2 

26 

5  59.3 

25 

10  38.5 

15 

20  21.4 

7 

13  58.3 

28 

0  29.^ 

27 

5  8.0 

17 

14  48.3 

9 

8  26.4 

29 

18  59.7 

28 

23  37.4 

19 

9  15.1 

11 

2  54.7 

31 

13  30.0 

30 

18  6.8 

21 

3  41.9 

12 

21  22.8 

June  2 

8  0.2 

Oct.  2 

12  36.1 

22 

22  8.5 

14 

15  51.2 

4 

2  30.5 

4 

7  5.5 

24 

16  35.2 

16 

10  19.6 

5 

21  0.7 

6 

1  34.7 

26 

11  1.7 

18 

4  48.2 

7 

15  31.0 

7 

20  4.0 

28 

5  2&H 

19 

23  16.6 

9 

10  1.3 

9 

Msa.i 

.     '^X  *©.VkA 

21 

17  45.3 

11 

4  31.6 

11 

\    ^^ 

l\  ^sa.'xxx 
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SiLTELLITES  OP  JUFITBB,  m». 


GEEEMWICH  MEAN  TIME  OF 


OOMJUMOTIUN. 


SATELLIfE  IL 

- 

d 

li     m 

d 

k     m 

d 

k    m 

d 

k    ■ 

Jan.      0 

llSi) 

Mar.  22 

16  16.6 

JvnalS 

119BJ 

Oet  16 

0  48.1 

3 

14  10.4 

26 

5  33J( 

If 

OSU 

IS 

14    40^ 

7 

3  26i) 

SO 

18  51JI 

19 

14  18J0 

99 

9  94.7 

10 

16  32.0 

Apr.    2 

8    0.0 

98 

9  40  J 

96 

16  45.1 

14 

5  30.4 

5 

21274^ 

99 

17    6J 

90 

6    44 

17 

18  46.5 

9 

10  46.4 

•  •  •  •  • 

Ndir.  1 

10  93  J 

n 

7  53.0 

18 

0    5J 

Aug.  16 

19    IJL 

6 

8  424 

M 

21    1.6 

16 

18  25.6 

19 

9  95J0 

8 

92   0.7 

28 

10    0.8 

90 

2  45.8 

99 

16  5M 

IS 

11  174 

81 

23  18.3 

28 

16    6.4 

96 

6  16J0 

If 

0  354 

Feb.     4 

12  27  J) 

27 

5  27.4 

90 

19  41J 

IS 

13  514 

8 

186.0 

30 

18  48.7 

Dipt.  9 

S    5J» 

99 

9    74 

11 

U47.1 

May    4 

8  10.4 

6 

nmjn 

98 

18  224 

15 

8  57.7 

7 

2132.4 

t 

10  54.4 

90 

6  37.4 

18 

17    0.0 

11 

10  54.7 

19 

OlOi) 

Dee.   S 

18  51.1 

22 

6  20  J 

15 

0  17.3 

18 

U42.4 

T 

8    44 

25 

10  83.3 

18 

13  40.1 

90 

S   U 

10 

91174 

liar.      1 

8  46.2 

22 

3    3.3 

98 

IA»A 

14 

10  284 

4 

2160.8 

25 

16  26.6 

97 

668il 

17 

88  414 

8 

1114.0 

20 

5  60.3 

90 

19  16J 

91 

19  524 

12 

0  28.8 

June    1 

10  14i> 

Oct    4 

888.9 

96 

9   24 

15 

13  44.2 

5 

8  38.1 

7 

99   0.0 

98 

16  134 

10 

8    0.1 

8 

22    2.2 

11 

1122.1 

99 

4  224 

SATELLITE  HI. 


Jan. 


Feb. 


Mar. 


d 

6 

13 

21 

28 

4 

11 
18 
25 
4 
12 

19 
26 


h     m 
17  41.0 

20  56.6 

0  14.2 
3  35.1 
6  59.8 

10  29.2 
14  2.5 
17  40.5 

21  23.1 

1  10.5 


5 
9 


34 
0.5 


d 

Apr.    2 

9 

16 

24 

May    1 

8 

15 

22 

29 

June    6 

13 
20 


h 

13 

17 

21 

1 

5 


m 

2.5 

7.7 

16.2 

27.5 

414 


9  59.2 
14  19.0 
18  41.2 
23    4.4 

3  28.8 

7  54.1 
12  20.3 


Aug.  17 

24 
31 
Sept.  7 
14 
21 

29 
Oct.     6 


li     m 


SATELLITE  IV. 


0    3.0 

4  20.0 

8  54.4 

18  174 

17  384 

2158.2 

2  154 
6  314 


d 
Oct.  18 


27 

Nov.   8 

11 

18 


Dec.    9 

0 

18 

24 
31 


h  m 
10  444 
14  54.4 
10  0.6 
23    24 

3  LI 

6  55.3 
10  45.9 
14  31.6 
18  12.9 
21484 

1194 

4  46.4 


d 

h     m 

d 

h     m 

d 

li     m 

d 

h     B 

Jan.     14 

1  174 

Apr.    7 

10  36.6 

.  . 

..... 

Oct.  26 

U524 

30 

15  43.5 

24 

5  35.7 

Aug.  20 

4  354 

Nov.  19 

6    8.7 

Feb.    16 

6  564 

May  11 

1  124 

Sept.  6 

1    24 

28 

23  294 

Mar.      4 

23  10.4 

27 

21  174 

22 

21  10.4 

Dec.  15 

15  504 

21 

16  25.5 

June  13 

17  44.2 

Oct.    0 

16  40.6 

32 

7  124 

SATELLITES  OE  JUPITER,  1919. 

DIFFERENTIAL  COORDINATES  OF  SATELLITE  VI. 

FOR  GREENWICH  MEAN  NOON. 
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ytiU. 

«VI  ■  ttjup. 

^VI    ^Ju|». 

Bate. 

OTvr^Jup. 

^Vl    ^Jap. 

Date. 

«VI    **Jui>. 

^VI    ^Jupu 

m 

8 

f 

• 

m 

8 

/ 

m 

8 

/ 

.      1 

-1 

34 

-32.7 

Apr.  11 

+3 

18 

+11.4 

Sept.  27 

—1 

49 

-15.4 

5 

1 

9 

32.6 

15 

3 

7 

12.9 

Oct.     1 

39 

15.1 

9 

0 

44 

32.3 

19 

2 

55 

14.2 

5 

28 

14.7 

13 

-0 

20 

31.7 

23 

2 

41 

15.2 

9 

16 

14.2 

17 

+0 

5 

90.8 

27 

2 

26 

16.1 

13 

3 

13.7 

21 

+0 

SO 

-29.7 

May     1 

+2 

9 

+16.7 

17 

-0 

50 

-13.1 

25 

0 

53 

28.3 

5 

1 

51 

17.1 

21 

0 

36 

12.5 

29 

1 

16 

26.7 

9 

1 

32 

17.2 

25 

0 

21 

11.8 

t).      2 

1 

38 

24.9 

13 

1 

12 

17.0 

29 

-0 

6 

11.0 

6 

1 

58 

23.0 

17 

0 

51 

16.6 

Nov.    2 

+0 

10 

10.2 

10 

+2 

16 

-20.9 

21 

+0 

30 

+16.0 

6 

+0 

26 

-  9.3 

14 

2 

S3 

18.7 

25 

+0 

9 

15.1 

10 

0 

42 

8.4 

18 

2 

49 

16.5 

29 

-0 

12 

14.0 

14 

0 

59 

7.4 

22 

3 

2 

14.1 

June    2 

0 

32 

12.7 

18 

1 

16 

6.4 

26 

3 

14 

11.8 

6 

0 

51 

11.3 

22 

1 

33 

5.3 

r.      2 

+3 

24 

-  9.4 

10 

-1 

10 

+  9.6 

26 

+1 

60 

-  4.2 

6 

3 

32 

7.0 

14 

-1 

27 

+  8.0 

30 

2 

7 

3.0 

10 

3 

87 

4.7 

• 

.  • 

•     •     • 

Dec.    4 

2 

23 

1.8 

14 

3 

41 

2.4 

Aug.  30 

-2 

44 

-15.1 

8 

2 

38 

-  0.5 

18 

3 

44 

-  0.2 

Sept.   3 

2 

39 

15.4 

12 

2 

52 

+  0.9 

22 

+3 

44 

+  2.0 

7 

-2 

32 

-15.6 

16 

+3 

5 

+  2.3 

26 

3 

42 

4.1 

11 

2 

25 

15.8 

20 

3 

17 

3.7 

30 

3 

39 

6.1 

15 

2 

17 

15.8 

24 

3 

26 

5.1 

r.       3 

3 

34 

8.0 

19 

2 

9 

15.7 

28 

3 

32 

6.5 

7 

+3 

26 

+  9.8 

23 

-1 

59 

-15.6 

32 

+3 

36 

+  7.9 

DIFFERENTIAL  COORDINATES  OF  SATELLITE  VH. 


Date. 

«vii— ajup. 

5vil-^Jop. 

Date. 

«VUr«Jap. 

5vil-5jap. 

Date. 

«vir"fl?jup. 

^U   ^Jup. 

m       8 

/ 

m 

8 

t 

• 

m       8 

/ 

I.        1 

+2      5 

+17.2 

Apr.  11 

-3 

51 

+22.8 

Sept.  27 

+2    39 

+  8.3 

5 

1    44 

19.9 

15 

3 

49 

21.3 

Oct.     1 

2    34 

10.0 

9 

1    21 

22.3 

19. 

3 

46 

19.8 

5 

2    28 

11.7 

13 

0    58 

24.6 

23 

3 

42 

18.1 

9 

2    21 

13.5 

17 

0    34 

26.7 

27 

3 

37 

16.3 

13 

2    14 

15.2 

21 

+0    10 

+28.6 

May     1 

-3 

31 

+14.5 

17 

+2      6 

+17.0 

25 

-0    14 

30.3 

5 

3 

24 

12.6 

21 

1    57 

18.8 

29 

0    38 

31.7 

9 

3 

16 

10.5 

25 

1    47 

20.6 

>.       2 

1      1 

32.9 

13 

3 

7 

8.4 

29 

1    36 

22.3 

6 

1    23 

33.8 

17 

2 

57 

6.3 

Nov.    2 

1    24 

24.0 

10 

1    44 

+34.5 

21 

-2 

45 

+  4.1 

6 

+1    11 

+25.6 

14 

2      4 

35.0 

25 

2 

32 

+  1.8 

10 

0    58 

27.2 

18 

2    22 

35.1 

29 

2 

19 

-  0.4 

14 

0    43 

28.6 

22 

2    38 

35.1 

June    2 

2 

4 

2.6 

18 

0    28 

29.9 

26 

2    53 

34.8 

6 

1 

48 

4.7 

22 

+0    12 

31.1 

r.       2 

-3      6 

+34.2 

10 

-1 

30 

-  6.8 

26 

-0      5 

+32.1 

6 

3    17 

33.6 

14 

-1 

13 

-  8.7 

30 

0    22 

33.0 

10 

3    26 

32.7 

• 

•  • 

... 

Dec.    4 

0    39 

33.8 

14 

3    34 

31.8 

Aug.  30 

+2 

53 

-  3.6 

8 

0    57 

34.4 

18 

3    40 

30.7 

Sept.   3 

2 

54 

1.8 

12 

1    16 

34.9 

22 

-3    45 

+29.5 

7 

+2 

53 

-  0.1 

16 

-1    32 

+35.2 

26 

3    49 

28.3 

11 

2 

52 

+  1.6 

20 

1    50 

35.3 

30 

3    51 

27.0 

15 

2 

50 

3.3 

24 

2      7 

35.2 

r.       3 

3    52 

25.7 

19 

2 

47 

5.0 

2& 

\    -fi    W 

\      V^5^ 

7 

-3    52 

+24.3 

23 

+2 

4a 

+  ^.1 

V           ^ 
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GBEENWICH  MEAN  TIME. 


3AKUARY. 


d  h  m 

d  h  m 

d  h  m 

d  h  m 

1  218.3 

I.  Ec.  D. 

9  132 

I.  Sh.  1. 

17  12  23 

m.«Tr.  E. 

86  2  4 

I.  Sh.  E. 

4  35 

I.  Oc.  B. 

3  36 

I.  Tr.  E. 

14  1 

m.*Sh.  E. 

20  25 

I.*Oc.  D. 

18  5 

II.«Tr.  I. 

3  47 

I.  Sh.  E. 

17  26 

n.«Oc.  D. 

2316.6 

I.  Ec.B. 

18  5 

II.*Sh.  I. 

22  29 

I.*Oc.  D. 

20  55.3 

II.»Ec.  B. 

20  47 

II.*Tr.  E. 

21 31 

I.*Tr.  I. 

8814  1 

n.*Tr.  I. 

20  48 

II.*Sh.  E. 

10  0  57.8 

I.  Ec.  R. 

2155 

I.»Sh.  I. 

1515 

n.*Sh.  I. 

23  37 

I.*Tr.  I. 

556 

III.  Tr.  I. 

23  45 

I.  Tr.  E. 

16  43 

n.*rr.  E. 

23  38 

I.*Sh.  I. 

6  49 

III.  Sh.  I. 

17  42 

I.«Tr.  I. 

9  6 

III.  Tr.  E. 

18  010 

I.  Sh.  E. 

17  58 

n.*Sh.  E. 

8  152 

I.  Tr.  E. 

10  1 

III.  Sh.  E. 

18  39 

I.»Oc.  D. 

1818 

I.*Sh.I. 

153 

I.  Sh.  E. 

1512 

II.*Oc.  D. 

21 21.5 

I.»Ec.  R. 

19  56 

L*Tr.  E. 

20  45 

I.*Oc.  D. 

18  20.5 

II.*Ec.  R. 

20  33 

I.*Sh.  E. 

23  2.9 

I.*Ec.  R. 

19  47 

I.*Tr.  I. 

19  1143 

n.*Tr.  I. 

20  1 

I.*Sh.  I. 

12  38 

II.»Sh.  I. 

87  14  51 

I.«Oc.  D. 

8  2  41 

III.  Tr.  I. 

22  1 

I.*Tr.  E. 

14  26 

II.«Tr.  B. 

17  45^ 

I.*Ec.  R. 

250 

III.  Sh.  I. 

2216 

I.*Sh.  E. 

15  21 

II.*Sh.  E. 

5  51 

III.  Tr.  E. 

15  57 

I.«Tr.  I. 

88  2  0 

m.  Oc.  D. 

6  1 

III.  Sh.  E. 

1116  55 

I.*Oc.  D. 

16  24 

I.*Sh.  I. 

7  49.9 

in.  EC.B. 

12  59 

II.*Oc.  D. 

19  26.6 

I.»Ec.  R. 

1811 

I.«Tr.  E. 

849 

n.  oc.  D. 

15  45.7 

II.*Ec.  R. 

18  38 

I.«Sh.  E. 

12  8 

I.«Tr.  L 

18  3 

I.*Tr.  I. 

18  927 

n.  Tr.  I. 

12  47 

L«Sh,L 

18  6 

I.*Sh.  I. 

10  0 

n.  Sh.  I. 

8013  6 

I.*Oc.  D. 

12  47.7 

n.»Ec.  R. 

2018 

I.«Tr.  E. 

12  9 

ll.*Tr.  E. 

15  60.3 

I.«Ec.  R. 

14  23 

I.«Tr.  E. 

20  21 

I.»Sh.  E. 

12  43 
1413 

II.*Sh.  E. 
I.*Tr.  I. 

22  39 

IU.*Oc.  D. 

15  1 

L«8h.  E. 

4  1511 

I.^Oc.  D. 

14  29 

I.*Sh.  I. 

81  3  48.9 

III.  Ec.  R. 

89  917 

I.  Oc.  D. 

17  31.6 

I.*Ec.  R. 

16  27 

I.*Tr.  E. 

633 

II.  Oc.  D. 

1214^ 

I.»Ec.  E. 

16  44 

I.*Sh.  E. 

10 12.8 

II.  Ec.  R. 

«  712 

II.  Tr.  I. 

10  23 

I.  Tr.  I. 

80  311 

n.  Tr.  I. 

7  23 

II.  Sh.  I. 

18  11  ?1 

I.*Oc.  D. 

10  52 

I.*Sh.  I. 

434 

II.  Sh.  I. 

954 

II.  Tr.  E. 

13  55.2 

I.»Ec.  R. 

12  38 

I.«Tr.  E. 

553 

n.  Tr.  E. 

10  6 

II.  Sh.  E. 

19  21 

lll.*0c.  D. 

13  7 

I.»Sh.  E. 

635 

I.  Tr.  L 

12  29 

I.»Tr.  I. 

23  48.6 

III.  Ec.  R. 

715 

I.  Sh.L 

12  35 

I.»Sh.  I. 

88  7  32 

I.  Oc.  D. 

718 

n.  Sh.  E. 

14  44 

I.»Tr.  E. 

U  012 

IV.  Oc.  D. 

7  51 

IV.  Tr.  I. 

849 

I.  Tr.  E. 

14  50 

I.*Sh.  E. 

223 

rv.  Oc.  R. 

10  4 

IV.  Tr.  E. 

930 

I.  Sh.  E. 

17  37 

IV.*Tr.  I. 

3  8.6 

IV.  Ec.  D. 

10  19.0 

I.  Ec.  R. 

14  37 

IV.*Oc.  D. 

18  34 

IV.*Sh.  I. 

419 

II.  Oc.  D. 

12  32 

IV.»Sh.  I. 

1650 

IV.*Oc.  R. 

19  49 

IV.»Tr.  E. 

5  29.0 

rv.  Ec.  R. 

15.1 

IV.^Sh.  E. 

21  9.3 

rv.»Bc.  D. 

20  49 

IV.*Sh.  E. 

7  37.9 

II.  Ec.  R. 

23  43.6 

IV.  Bc-R. 

8  39 

I.  Tr.  I. 

88  0  52 

II.  Tr.  I. 

6  9  37 

I.  Oc.  D. 

858 

I.  Sh.  I. 

157 

II.  Sh.  I. 

81  3  44 

I.  Oc.  D. 

12  0.3 

I.*Ec.  R. 

10  53 

I.*Tr.  E. 

335 

II.  Tr.  E. 

6  43.1 

I.  Ec.  R. 

16  6 

III.*Oc.  D. 

1113 

I.*Sh.  E. 

440 

n.  Sh.  E. 

15  55 

Tn.*Tr.  I. 

19  48.6 

III.*Ec.  R. 

4  49 

I.  Tr.  I. 

18  48 

in.»Sh.  I. 

16  5  47 

I.  Oc.  D. 

5  21 

I.  Sh.  I. 

19  5 

Ui.«Tr.  E 

7  2  6 

II.  Oc.  D. 

8  23.9 

I.  Ec.  R. 

7  4 

I.  Tr.  E. 

2158 

n.  Oc.  D. 

5  3.1 

II.  Ec.  R. 

22  35 

II.*Tr.  I. 

736 

I.  Sh.  E. 

22  2 

in.  Sh.  E. 

655 

I.  Tr.  I. 

2319 

II.  Sh.  I. 

7  3 

I.  Sh.  I. 

84  158 

I.  Oc.  D. 

910 

I.  Tr.  E. 

16  118 

II.  Tr.  E. 

4  47.9 

I.  Ec.  R. 

918 

I.  Sh.  E. 

2  3 

II.  Sh.  E. 

12  33 

III.*Tr.  I. 

3  5 

I.  Tr.  I. 

14  48 

Ill.'Sh.  I. 

8  4  3 

I.  Oc.  D. 

326 

I.  Sh.  I. 

15  42 

III.*Tr.  E. 

6  29.0 

I.  Ec.  R. 

519 

I.  Tr.  E. 

18  2 

III.*Sh.  E. 

20  20 

II.*Tr.  I. 

5  41 

I.  Sh.  E. 

19  41 

II.*Oc.  D. 

20  42 

II  *Sh.  I. 

23  16 

I.  Tr.  I. 

" 

23  2 

II.*Tr.  E. 

17  013 

I.  Oc.  D. 

23  30.2 

II.  Ec.  R. 

23  25 

II.*Sh.  E. 

2  52.7 
9  14 

I.  Ec.  R. 
III.  Tr.  I. 

23  49 

I.  Sh.  I. 

9  121 

1 

I.  Tr.  I. 

10  49 

III.»Sh.  I. 

86  130 

I.  Tr.  E. 

■ 

SoTE.—I.   denotes  ingress:   E.,  ecress;  I).,  d\sapp««tMW»\  "R.,  \w.w»s^^\ 'S.^i.,  w^iqiftA^  Q^,  <MQiiltitiQo; 
'^    'nui5ito/t2iesatelllte;8h.,  transit  ot  the  shadow.  *V^a»Afti2C^wto2m^J«v. 
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GREENWICH  MEAN  TIME. 


JANUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


III. 


r 


n. 


IV. 


r 


27 

29 

50 

Bl  |0«* 


Configurations  at  16^  16^  for  an  Inverting  Telescope. 


• 

Wert. 

Eart. 

1 

02-  1* 

3* 

4- 

2 

2-        -1    0       3' 

4* 

3 

3-         OX 

4« 

4 

3- 

0           2-4- 

•!• 

5 

•a 

1         2«  !•  0 

6 

4«  -2        0      •! 

•3« 

7 

4« 

!•        0            -2  -3 

8 

4* 

0  2-1- 

3- 

9 

4* 

2*      •!      0          3« 

10 

•4 

3-      0  1- 

•2« 

U 

•4 

3* 

•Ol         2* 

12 

10 1- 

1 

2'    0 

13 

1 

•2     ^""O   •! 

14 

1'       0         -^    -3 

& 

15 

0      •"» 

16 

2.     *1      0             3- 

•4 

171 

• 

3*«02  !• 

A 

IB 

• 

3* 

•10             2* 

4* 

l»l 

Ol- 

•3 

2-  0 

4- 

2D| 

•2      -3   0*1 

4' 

211 

1-     0       i    -3 

22| 

4-  0    .r 

•3 

231 

4* 

2*  !•         0               3* 

24 

4- 

/  0      1- 

251 

4» 

3' 

•1    0              -2 

26| 

02* 

•4 

•3 

Ol- 

- 

'2  -3       O 


1'    O     -2  '3 
O      •12* 


2«1-        O 


'2    O       1 


•      tti 
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SATELLITES  OF  JUPITEB,  1919. 


GREENWICH  MEAN  TDCB. 


FEBRUARY. 


d    h  m 

1 

d   li  m 

d    ]|  M 

d   h  B 

111 

I.  Tr.  I. 

91842 

n.*rr.  I. 

17    117 

I.  T^.  E. 

me  5 

ni.«Oc.  D. 

144 

I.  8h.I. 

20  30 

n.*sh.i. 

162 

II.  Sh.  E. 

IBIS 

II.»Oc.  D. 

2   5.2 

II.  £c.  R. 

2115 

I.  Tr.  I. 

217 

I.  SBlE. 

1918 

in.*Oc.Il. 

315 

I.  Tr.  E. 

2124 

II.  Tr.  E. 

2013 

I.«Oc.  D. 

1919 

I.*rr.  I. 

3  59 

I.  Rh.  E. 

22   7 

I.  Sh.  I. 

23  31.7 

LEC.B. 

20  25 

I.  Sh.1. 

2211 

I.  Oc.  D. 

2314 

II.  Rh.  E. 

20  35.8 

m.  EcD. 

23  29 

I.  Tr.  E. 

1812  27 

lll.*0c  D. 

2138 

I.  Tr.  E. 

t    111.9 

I.  Ec.  R. 

15  88 

ni.«Oc.  R. 

2240 

I.  8h.£. 

16  20 

II.«Tr.  I. 

10   0  22 

I.  Sh.  E. 

1548 

II.*Oc.  D. 

23   8.1 

n.  EcR. 

17  53 

II.*Hh.  I. 

18  25 

I.»Oc.  D. 

16  35.8 

ni*Ec.  D. 

28  54.6 

III.  EcR. 

19   2 

n.*Tr.  E. 

2136.2 

I.  Ec.  R. 

17  30 

I.*Tr.  I. 

19  28 

I.*Tr.  I. 

18  81 

L*Sh.I. 

8816  81 

I.*OcD. 

2013 

I.»Sh.  I. 

11    8  54 

III.  Oc.  D. 

1944 

I.*Tr.  E. 

19  66.1 

I.*BcR. 

20  36 

Il.'Sh.  E. 

12   5 

III.'Oc.  R. 

19  58.7 

lU.*Ec.  R. 

2142 

i.rrr.  E. 

12  35.6 

III.»Ec.  D. 

2082.9 

II.*Ec.  R. 

871247 

n.«Tr.  I. 

22  27 

I.  Sh.E. 

13  27 

n.«Oc.  D. 

2045 

I.  GSl  E. 

IS  47 

I.*rr.  I. 

15  42 

I.*rr.  I. 

14  54 

I.«8h.I. 

8  16  37 

I.*Oc.  D. 

15  52.6 

III.'Ec.  R. 

1814  41 

i.n)c.  D. 

16  6 

n.«Sh.l. 

19  40.8 

I.»Ec.  R. 

16  36 

I.»8h.  I. 

18   0.5 

L»EcR. 

16  29 

n.*Tt.  B. 

17  56 

I.*Tr.  E. 

18   1 

I.*rr.  E. 

4   524 

III.  Oc.  D. 

17  57.8 

n.*Ec.  R. 

101019 

n.  Tt.  I. 

17  9 

I.»Sh.E. 

11    7 

II.*Oc.  D. 

18  51 

I.*Sh.E. 

1157 

I.*Tr.  I. 

17  60 

n.*Sh.E. 

1150.9 

III.»Ec.  R. 

12  28 

n.»8h.  I. 

13  54 

I.*Tr.  I. 

IS  12  52 

I.«Oc.  D. 

12  59 

I.»Sh.I. 

S81069 

I.  Oc.  D. 

14  41. 

I.»Sh.  I. 

16   5.0 

I.»Ec.  R. 

13  1 

n.*Tr.  E. 

14  26.1 

L'EcR. 

15  22.7 

II.»Ec.  R. 

1411 

I.*Tr.  E. 

16   9 

I.*Tr.  E. 

18    754 

II.  Tr.  I. 

1512 

n.*Sh.  E. 

16  56 

I.«Sh.  E. 

950 
10   9 

II.  Sh.  I. 
I.  Tt.  I. 

1514 

I.»Sh.E. 

6  11    4 

I.*Oc.  D. 

10  36 

II.  Tr.  E. 

81    9   8 

I.  Oc.  D. 

14    9.6 

I.*Ec.  R. 

11  5 

12  23 

I.  Sh.  I. 
I.*Tr.  E. 

12  29.5 

I.*Ec.  R. 

6    5  31 

II.  Tr.  I. 

12  34 

II.*Sh.  E. 

88    228 

III.  Tr.  I. 

7  12 

II.  Sh.  I. 

1319 

I.*Sh.  E. 

5   0 

II.  Oc.  D. 

813 

II.  Tr.  E. 

5  37 

III.  Tr.  E. 

8  21 

I.  Tr.  I. 

14    7  19 

I.  Oc.  D. 

6  25 

I.  Tr.  I. 

910 

I.  Sh.  I. 

10  33.9 

I.  Ec.  R. 

6  46 

III.  Sh.  I. 

9  56 

II.  Sh.  E. 

22  52 

III.  Tr.  I. 

728 

I.  Sh.  I. 

10  35 

I.  Tr.  E. 

838 

I.  Tr.  E. 

.1125 

I.*Sh.  E. 

16    2    1 

III.  Tr.  E. 

9  43 

I.  Sh.  E. 

2  37 

II.  Oc.  D. 

9  50.4 

II.  Ec.  R. 

7    5  31 

I.  Oc.  D. 

2  46 

III.  Sh.  I. 

10   2 

m.  Sh.  B. 

8  38.5 

I.  Ec.  R. 

4  36 

I.  Tr.  I. 

19  22 

III.*Tr.  I. 

5  33 

I.  Sh.  1. 

88    336 

I.  Oc.  D. 

22  31 

III.  Tr.  E. 

6   2 

III.  Sh.  E. 

6  58.3 

I.  EC.R. 

22  41 

IV.  Tr.  I. 

650 

I.  Tr.  E. 

23  32 

II.  Tr.  I. 

22  47 

III.  Sh.  I. 

715.3 

II.  Ec.  R. 

7  48 

I.  Sh.  E. 

84   0  52 

I.  Tr.  I. 

8    016 

II.  Oc.  D. 

146 

II.  Sh.  I. 

0  57 

IV.  Tr.  E. 

16    146 

I.  Oc.  D. 

157 

I.  Sh.  I. 

2    2 

III.  Sh.  E. 

5   2.8 

I.  Ec.  R. 

214 

II.  Tr.  E. 

2  48 

I.  Tr.  I. 

5  48 

IV.  Oc.  D. 

3   6 

I.  Tr.  E. 

3  39 

I.  Sh.  I. 

8   6 

IV.  Oc.  R. 

411 

I.  Sh.  E. 

4  40.2 

11.  Ec.  R. 

1511.0 

IV.*Ec.  D. 

430 

II.  Sh.  E. 

5   2 

I.  Tr.  E. 

17  57.8 

rv.»Ec.  R. 

14  22 

IV.*Tr.  I. 

5  53 

I.  Sh.  E. 

21    6 

II.  Tr.  I. 

16  44 

IV.«Tr.  E. 

6  31 

IV.  Sh.  I. 

23    3 

I.  Tr.  I. 

22   3 

I.  Oc.  D. 

9  12 

IV.  Sh.  E. 

23    8 

II.  Rh.  I. 

23  58 

I.  Oc.  D. 

23  48 

II.  Tr.  E. 

86    0  31 
127.3 

IV.  Sh.  I. 
I.  Ec.  R. 

0     3    7.3 

I.  Ec.  R. 

17    0   2 

I.  Sh.  I. 

3  23 

IV.  Sh.  E. 

NoTE.^I.  denotes  ingress;  E.,  egress;  I).,  dteapp«Miixi»\3.vJ!*''^?S!I^T^\J^»  «M£^«^\  Oc,,  oooultttko; 
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Phases  cf{he  Eclipses  of  the  SaUOiUsfor  an  Inverting  Telescope. 


r 


III. 


r 


r 


IV. 


I     r* 


Canjiguratians  at  16^  Jfi^for  an  Inverting  Tdeseope. 


Weat 


/^ 

5*          •!     O             -2 

•4 

•3 

20*1' 

•4 

•2'3        -Ol 

•4 

O  •2-3 

4- 

O   •!     2*          -3 

4- 

•2       OV    -1 

3*  4-*l      O            '2 

4- 

0  2*1* 

4* 

%          -lO 

4- 

O 

•20*39 

•4 

O            2-       -3 

•!• 

•4 

"i.     O                    3- 

•4 

•2          O    3-1 

3- :;     o       -2 

3* 

o   '•i. 

*4« 

/       -1     O                      -4 

•4 

O            2-     -3 

•4 

•!• 

"i.  O                      3- 

4* 

•2          O       .I*" 

4* 

';.    o     -2 

4* 

3- 

O     J:  4- 

•3  2«     •!     O 

4-    '         ••Oil- 

4- 

•Oi          \ 

4* 

••Q                      3- 

O    •!    3« 
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• 

GREENWICH  MEAN  TIME. 

IfARGH. 

d    h  m 

d    h  m 

d    h  m 

d    ]i  m 

16    8 

III.  Tr.  I. 

8  13  32 

I.*Sh.  E. 

16  12  45.2 

I.*Ec.  B. 

Mil  51 

I.  Sh.  E. 

7  26 

II.  Oc.  D. 

14  46 

III.*Sh.  I. 

1219 

II.»Sh.  I. 

815 

I.  Tr.  I. 

15    1.0 

II.*Ec.  R. 

17    6  27 

I.  Tr.  I. 

1224 

II.*rr.  E. 

917 

III.  Tr.  E. 

18   4 

III.*Sh.  E. 

7    6 

II.  Tr.  I. 

15  8 

II.*Sh.  E. 

9  23 

I.  8h.  I. 

7  41 

I.  Sh.  I. 

1 

10  29 

I.  Tr.  E. 

9    7  18 

I.  Oc.  D. 

8  41 

I.  Tr.  E. 

Si   685 

I.  Oc.  D. 

1046 

III.  Sh.  I. 

10  49.6 

I.  Ec.  R. 

9  41 

II.  Sh.  I. 

9   9.0 

I.  Ec.R 

1137 

I.»Sh.  E. 

948 

II.  Tr.  E. 

12  25.7 

II.»Ec.  R. 

10   4  32 

II.  Tr.  I. 

956 

I.  Sh.  E. 

te  240 

I.  Tr.  I. 

14    3 

Ill.'Sh.  E. 

434 

I.  Tr.  I. 

12  25 

II.«Sh.  E. 

4  5 

I.  Sh.  I. 

5  47 

I.  Sh.  I. 

413 

II.  Oc.  D. 

8    5  26 

I.  Oc.  D. 

648 

I.  Tr.  E. 

18    3  40 

I.  Oc.  D. 

5  3    • 

I.  Tr.  E. 

8  53.9 

I.  Ec.  R 

7    3 

II.  Sh.  I. 

714.2 

I.  Ec.  a. 

620 

I.  Sh.  E. 

7  14 

II.  Tr.  E. 

723 

ni.  Oc.  D. 

8    2    1 

II.  Tr.  I. 

8   1 

I.  Sh.  E. 

19   0  55 

I.  Tr.  I. 

029.4 

n.  Ec.R. 

2  42 

I.  Tr.  I. 

9  47 

II.  Sh.  £. 

139 

II.  Oc.  D. 

1038 

III.  Oc.  R. 

3  52 

I.  8h.  I. 

210 

I.  Sir.  I. 

12  36.4 

III.*Ec.  D. 

4  25 

II.  Sh.  I. 

11    147 

I.  Oc.  D. 

3   9 

I.  Tr-.E. 

15  58.3 

III.*Ec.  R 

4  43 

II.  Tr.  E. 

518.6 

I.  Ec.  R. 

326 

ni.  Oc.  D. 

456 

I.  Tr.  E. 

23   2 

I.  Tr.  I. 

425 

I.  Sh.  E. 

ST  0  3 

I.  Oc.  D. 

6   6 

I.  Sh.  £. 

23   8 

II.  Oc.  D. 

640 

III.  Oc.  R 

3  38.7 

I.  Ec.  R. 

7   8 

II.  Sh.  E. 

23  34 

III.  Oc.  D. 

6  54.0 

II.  Ec.  R 

21  IB 

I.  Tr.  I. 

23  54 

I.  Oc.  D. 

8  86.0 

III.  Ec.  D. 

22  84 

I.  Sh.  I. 

IS    015 

I.  Sh.  I. 

11 57.1 

III.«Ec.  R. 

23   1 

II.  Tr.  I. 

4    3  22.9 

I.  Ec.  R. 

116 

I.  Tr.  E. 

22   9 

I.  Oc.  D. 

2882 

I.  Tr.  E. 

19  47 

III.  Oc.  D. 

230 

I.  Sh.  E. 

20  39 

II.  Oc.  D. 

2  47 

III.  Oc.  R. 

SO    143.0 

I.  Ec.R 

SS   048 

I.  8h.£. 

2110 

I.  Tr.  I. 

418.6 

II.  Ec.  R. 

19  24 

I.  Tr.  I. 

188 

II.  Sh.  I. 

2158 

IV.  Oc.  D. 

4  35.4 

III.  Ec.  D. 

20  24 

II.  Tr.  I. 

143 

II.  Tr.  E. 

22  20 

I.  Sh.  I. 

7  55.8 

III.  Ec.  R. 

20  39 

I.  Sh.  I. 

423 

II.  Sh.  E. 

22  59 

III.  Oc.  R. 

2015 

I.  Oc.  D. 

2137 

I.  Tr.  E. 

18  32 

I.  Oc.  D. 

23  24 

I.  Tr.  E. 

23  47.4 

I.  Ec.  R. 

22  53 

23  0 

I.  Sh.  £. 
II.  Sh.  I. 

22   7.6 

I.  Ec.R 

0    0  23 

IV.  Oc.  R. 

13    7    4 

IV.  Tr.  I. 

23   6 

II.  Tr.  E. 

SO  15  47 

I.*rr.  I. 

035 

I.  Sh.  E. 

9  32 

IV.  Tr.  E. 

17   3 

I.*Sh.  I. 

0  35.5 

III.  Ec.  D. 

17  30 

I.*Tr.  I. 

SI    144 

II.  Sh.  E. 

17  30 

II.*Oc.  D. 

143.3 

II.  Ec.  R. 

17  49 

II.*Tr.  I. 

15   9 

IV.«Oc.  D. 

18  0 

I.*rr.  E. 

3  55.0 

III.  Ec.  R. 

18  32 

IV.*Sh.  I. 

16  37 

I.*Oc.  D. 

1917 

I.  Sh.  E. 

913.8 

IV.  Ec.  D. 

18  44 

I.»Sh.  I. 

17  42 

IV.*Oc.  R 

2135 

III.  Tr.  I. 

1212.3 

IV.»Ec.  R. 

19  44 

I.  Tr.  E. 

2012.0 

I.  Ec.  R 

22  47.2 

II.  Ec.  R. 

18  22 

I.*Oc.  D. 

20  22 

II.  Sh.  I. 

21  51.7 

I.  Ec.  R. 

20  31 

II.  Tr.  E. 

SS    316.9 

IV.  Ec.  D. 

80   042 

IV.  Tr.  I. 

20  58 

I.  Sh.  E. 

6  25.9 

IV.  Ec.  R 

0  47 

III.  Tr.  E. 

6  1517 

II.*rr.  I. 

2133 

IV.  Sh.  E. 

13  52 

I.*Tr,  I. 

246 

III.  Sh.  I. 

15  38 

I.*Tr.  I. 

23    6 

II.  Sh.  E. 

14  56 

II.*Oc.  D. 

319 

IV.  Tr.  E. 

16  49 

I.»Sh.  I. 

15   8 

I.*Sh.  I. 

6   5 

III.  Sh.  £. 

17  44 

II.*Sh.  I. 

14  14  43 

I.»Oc.  D. 

16    6 

I.*rr.  E. 

12  33 

IV.*Sh.  I. 

17  52 

I.*Tr.  E. 

18  16.3 

I.»Ec.  R. 

17  22 

I.»Sh.  E. 

13   1 

I.*Oc.  D. 

17  59 

II.*Tr.  E. 

17  37 

III.«Tr.  I. 

15  44 

IV.*Sh.  E. 

19   3 

I.»Sh.  E. 

16  11  59 

I.*Tr.  I. 

2011.7 

II.  Ec.  R 

16  36.5 

I.»Ec.  R 

20  28 

II.  Sh.  E. 

12  23 

II.'Oc.  D. 

20  48 

III.  Tr.  E. 

1313 

I.*Sh.  I. 

22  46 

III.  Sh.  I. 

81  10  15 

I.  Tr.  I. 

7  12  50 

I.»Oc.  D. 

13  43 

III.*Tr.  I. 

1131 

I.  Sh.  I. 

16  20.7 

I.»Ec.  R. 

1412 

I.*Tr.  E. 

S3    2    5 

III.  Sh.  E. 

12  20 

II.*Tr.  I. 

15  27 

I.»Sh.  E. 

11    6 

I.  Oc.  D. 

12  29 

I.«Tr.  E. 

8    9  53 

III.  Tr.  I. 

16  53 

III.*Tr.  E. 

14  40.9 

I.*Ec.  R. 

13  46 

I.*Sh.  E. 

953 

II.  Oc.  D. 

17  36.3 

II.»Ec.  R. 

14  57 

II.*Sh.  I. 

10   6 

I.  Tr.  I. 

18  46 

III.*Sh.  I. 

S4    8  21 

I.  Tr.  I. 

15   2 

II.«Tr.  E. 

1118 

I.  Sh.  I. 

22   4 

III.  Sh.  E. 

9  36 

I.  Sh.  I. 

17  41 

II.*Sh.  E. 

12  20 

I.*Tr.  E. 

9  42 

II.  Tr.  I. 

13    3       III.*Tr.  E.l 

16    912 

I.  Oc.  D. 

10  34 

1.  Tr.  E. 

NoTE.^I.  denotes  Ingress;   E.,  egress;  B.,  d\sapi>«»naic«\  IV...  twe>^««aa^\  "E*.,  v^vm;  Oc,  oocultatioo; 
Tr.,  troDsit  of  the  safeilite;  Sh.,  transit  of  the  shadov?.  ♦WaWA^^X'^wfloSaai^wa. 
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APRn.. 

d    h  m 

d   li  m 

d   k  B 

d  k  » 

1    730 

I.  Oc.  D. 

91010 

I.  8h.  E. 

17   564 

I.  OcD. 

Si  94S 

n.  Tr.  I. 

11   5.5 

I.  EC.R. 

14  40.6 

II.»Bc.  R 

9  26.5 

LBcB. 

IS  10 

n.  8h.I. 

15  30 

ni.«Oc.  D. 

IS  so 

IL*rr.  E. 

S   444 

I.  Tr.  I. 

1846 

III.  Oc  R 

IS   8  6 

LTr.  I. 

14  Si 

n.«8h.  E. 

6  0 

I.  8h.l. 

2087.6 

ni.  Ec.  D. 

419 

LOt-I. 

648 

1 1.  Oc.  D. 

681 

L1V.  B. 

SS  sss 

I.  OcD. 

668 

I.  Tr.  E. 

10  0  IJ2 

m.  Ec.  R 

684 

I.8h.B. 

54M 

LBcR 

815 

I.  Sh.  E. 

866 

I.  Oc.  D. 

7  S 

n.  tt.  I. 

88  S4 

LTir.  I. 

1125 

111.  Oc.  D. 

7  29  J 

I.  EcR 

982 

n.  Sfaul. 

12  5.0 

II.«Ec.  R. 

046 

n.  Tr.  B. 

m  048 

I.  Sh.1. 

14  40 

ni.*Oc.  R 

U   1  9 

I.  Tr.  I. 

1217 

n.«sii.B. 

14S 

I.  Tt.  E. 

16  37.4 

MI.*Ec.  D. 

224 

I.  Sh.  I. 

» 

808 

I.  Sh.E. 

20  0.1 

III.  £c.  R 

323 

I.  Tr.  B. 

IS  OSS 

LOcD. 

4  6 

n.  Oc  D. 

420 

II.  Tr.  I. 

S54^ 

I.  BcR 

0  0.0 

XL  EcR 

S    150 

I.  Oc.  D. 

439 

I.  Sh.  £. 

21 86 

L  Tr.  1. 

14  5 

ni.«Tr.  I. 

5  34.8 

I.  EcR. 

664 

II.  Sh.  I. 

2248 

I.  8h.I. 

17  SI 

m.  Tr.  E. 

2313 

I.  Tr.  I. 

7  3 

n.  Tr.  E. 

2860 

I.  Tr.  S. 

1845 

III.  Sh.  I. 

939 

II.  Sh.  E. 

8061 

.  I.  Oc  D. 

4  029 

I.  Sh.  I. 

22  25 

I.  Oc.  D. 

SS  1  S 

1.  Sh.  E. 

88  S 

m.  Sh.  E. 

127 

I.  Tr.  E. 

124 

n.  Oc.  D. 

140 

II.  Tr.  I. 

IS   168.9 

I.  EcR 

684.1 

ILEcR 

88  01S.7 

I.  EcR 

2  43 

I.  Sh.  E. 

19  39 

I.  Tr.  I. 

968 

m.  Tr.  I. 

18  8 

I.  Tt.  L 

416 

n.  Sh.  I. 

20  53 

I.  Sh.  I. 

13  7 

IIL*Tlr.  B. 

19U 

I.  Sh.1. 

422 

II.  Tr.  E. 

2153 

I.  Tr.  E. 

1446 

ni.<8h.  I. 

80  IS 

I.  Tr.  E. 

7   1 

II.  Sh.  £. 

22  45 

II.  Oc  D. 

18  7 

m.  Sh.B. 

2186 

I.  Sh.E. 

20  28 

I.  Oc.  D. 

23   7 

I.  Sh.  E. 

1868 
2283.2 

I.  OcD. 
I.  EcR 

28  8 

n.  Tr.  I. 

i   0   3.3 

I.  EC.R. 

18   3  68.4 

II.  Ec  R 

88   188 

n.  Sh.1. 

17  42 

I.  Tr.  I. 

543 

in.  Tr.  I. 

SI  16  6 

I.«Tr.  I. 

162 

II.  Tr.  E. 

18  58 

1.  Sh.  I. 

8  57 

III.  Tr.  E. 

1716 

I.  Sh.  I. 

413 

II.  Sh.  £. 

19  56 

I.  Tr.  E. 

10  45 

III.  Sh.  I. 

1819 

I.  Tr.  E. 

15  21 

I.*Oc.  D. 

20   6 

II.  Oc.  D. 

14   6 

III.*Sh.  E. 

19  31 

I.  Sh.  E. 

18  47.6 

I.  Ec  R 

2112 

I.  Sh.  E. 

16  55 

I.*Oc  D. 

2024 

II.  Tr.  I. 

20  27.7 

I.  Ec  R 

22  50 

II.  Sh.  I. 

8012  33 

I.**r.  I. 

6    122.8 

II.  Ec.  R 

23   7 

II.  Tr.  E. 

1340 

i.«a.  I. 

137 

III.  Tr.  I. 

14  14   8 

I.*Tr.  I. 

1447 

I.*rr.  E. 

460 

III.  Tr.  E. 

15  21 

I.»Sh.  I. 

88   136 

n.  Sh.  E. 

1566 

I.«gh.  E. 

6  45 

III.  Sh.  I. 

16  22 

I.*Tr.  E. 

13  22 

L«OcD. 

17  27 

n.  Oc.  D. 

10   6 

III.  Sh.  E. 

17  36 

I.  Sh.  E. 

16  52.1 

I.  EcR 

22  27.9 

n.  EcR 

14  57 

I.*Oc.  D. 

17  41 

II.  Tr.  I. 

18  32.1 

I.  Ec  R. 

2013 

II.  Sh.  I. 

8810  35 

I.  Tr.  I. 

20  24 

II.  Tr.  E. 

1145 

I.  Sh.  I. 

7    915 

IV.  Oc.  D. 

22  58 

II.  Sh.  E. 

12  49 

I.*rr.  E. 

1158 

IV.  Oc  R 

14.0 

I.«Sh.  E. 

1211 

I.*Tr.  I. 

15  11  24 

I.  Oc.  D. 

14  45 

II.«Oc.  D. 

13  26 

I.»Sh.  I. 

14  56.7 

I.*Ec  R 

19  52.0 

II.  Ec.  R 

14  25 

I.*Tr.  E. 

1910 

IV.  Tr.  I. 

23  49 

III.  Oc  D. 

14  59 

II.*Tr.  I. 

2157 

IV.  Tr.  E. 

15  41 

I.*Sh.  E. 

84   3   6 

in.  Oc.  R 

17  35 

II.  Sh.  I. 

16   6  34 

IV.  Sh.  I. 

4   9 

IV.  Oc  D. 

17  42 

II.  Tr.  E. 

8  37 

I.  Tr.  I. 

4  37.3 

III.  Ec  D. 

20  20 

II.  Sh.  E. 

950 

I.  Sh.  I. 

7   2 

IV.  Oc  R 

21 19.9 

IV.  Ec.  D. 

953 

IV.  Sh.  E. 

7  52 

I.  Oc  D. 

10  51 

I.  Tr.  E. 

8   2.1 

III.  Ec.  R 

8    0  38.6 

IV.  Ec.  R 

12   4 

II.  Oc  D. 

11  21.0 

I.  Ec.  R 

• 

9  27 

I.  Oc.  D. 

12   5 

I.  Sh.  E. 

15  23.5 

IV.»Ec  D. 

13    1.1 

I.»Ec.  R 

17  16.3 
19  38 

II.  Ec  R 
III.  Oc  D. 

18  51.5 

IV.  Ec.  R 

9    640 

I.  Tr.  I. 

22  55 

III.  Oc.  R 

86    5   4 

I.  Tr.  I. 

755 

I.  Sh.  I. 

614 

I.  Sh.  I. 

854 

I.  Tr.  E. 

17   0  37.6 

III.  Ec  D. 

7  18 

I.  Tr.  E. 

925 

II.  Oc.  D. 

4    1.8 

III.  Ec.  R 

829 

I.  Sh.  E. 

1 

» 

I 

• 

^<vicft  of  tli0jiit«llft«rB2i.,tniiitt  of  the  flbftdow.  «V\aM««x. 
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APRIL. 


Phtues  cf  Ae  Edipses  of  ihe  SaUillitesfor  an  Inverting  TeUseope. 
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ICAY. 

d   h  m 

d   h  m 

d   h  A 

4    k  B 

14   2 

III.  Oc.  D. 

8  16 11.7 

L»Ec.R.| 

161160 

I.  Sh.  I. 

88  88  88 

n.  Sh.  I. 

7  21 

III.  Oc.  R. 

16   3.4 

III. 

Ec.R 

1316 

I.*rr.  E. 

88  86 

II.  Tr.  E. 

8  36.8 

III.  Ec.  D. 

1414 

I.«Sh.B. 

9  61 

I.  Oc.  D. 

•   9   1 

I. 

Tr.  I. 

18  4 

n.  Tt.  1. 

M  184 

n.  Sh.  £. 

12   2.6 

m.  Ec.  R. 

10  4 

I. 

Sh.  I. 

20  1 

n.  fiki. 

1021 

I.  Oc.  D. 

13 16.4 

L«Ec.  R 

1116 

I. 

Tr.  E. 

2048 

n.  Tr.  S. 

13  80.8 

I.»Ec.  R 

1219 

I. 

Sh.B. 

2247 

n.  fih.E. 

i 

S   7   2 

I.  Tr.  I. 

1617 

n.«Tr.  I.  1 

V   781 

I.  Tr.  I. 

8   9 

I.  Sh.  I. 

17  24 

II. 

Sh.  I. 

17  820 

I.  OcDl 

882 

I.  Sh.  I. 

917 

I.  Tr.  B. 

18   1 

n. 

Tr.  E. 

1186.8 

I.  EcR 

846 

I.  Tr.  E. 

1024 

I.  Sh.  £. 

2010 

II. 

Sh.B. 

^ 

1088 

I.  Sh.E. 

12  31 

IlJUrJ.. 

pN  *  "  ■ 

18   631 

I.  Tr.  L 

16  4 

n.  Oc.  D. 

'  1418 

IV.*Tr.  I. 

10  6  20 

I. 

Oc.  D. 

627 

I.  Sh.  r. 

1988J 

n.  BcR 

14  47 

n.*Sh.  I. 

9  40.6 

I. 

Bc.R 

746 

I.  Tr.  E. 

1616 

Il.mr.  B. 

23  39 

IV. 

Oc.D. 

843 

I.  Sh.  E. 

88  461 

I.  OcD. 

1717 

IV.  Tr.  B. 

1218 

U.  Oe.  D. 

718 

III.  Tr.  I. 

17  33 

II.  Sh.  E. 

11    2  46 

IV. 

Oc.R 

16  67.8 

U.  Ec.R 

7  60.7 

I.  EcR 

3  31 

I. 

Tr.  I. 

1088 

m.  %.  E. 

8   036 

IV.  Rh.  I.' 

432 

I. 

Sh.  I. 

18   2  60 

I.  Oc.  D. 

1044 

UI.  Sh.  I. 

4   3 

IV.  Sh.  B. 

646 

I. 

Tr.  B. 

267 

III.  Tr.  I. 

1410 

m.«Sh.  E. 

4  21 

I.  Oc.  D. 

648 

I. 

Sh.B. 

6  4.6 

I.  Ec.R 

7  46.2 

I.  Ec.  R 

9  26.7 

IV. 

Ec.  D. 

617 

III.  Tr.  B. 

fT  8  1 

I.  Tt.  I. 

933 

II. 

Oc.D. 

644 

ill.  Sh.  I. 

251 

L  Sh.  I. 

4   132 

I.  Tr.  I. 

13   3.0 

IV.»Ec.  R 

960 

IV.  Tr.  I, 

416 

I.  Tr.  E. 

288 

I.  Sh.  I. 

14  21.7 

II.»Bc.  R 

1010 

m.  Sh.  E. 

5  7 

I.  Sh.  E. 

347 

I.  Tr.  E. 

22  38 

111. 

Tr.  I. 

18  9 

IV.«Tr.  E. 

1016 

n.  Tr.  I. 

463 

I.  Sh.  B. 

18  86 

IV.  Sh.  I. 

.     1166 

II.  Sh.  I. 

6  49 

II.  Oc.  D. 

18   060 

I. 

Oc.D. 

2212 

IV.  Sh.  E. 

18  0 

n.«Tr.  E. 

1145.8 

II.  Ec.  R. 

156 

III. 

Tr.  B. 

14  43 

II.«Sh.  E. 

18  20 

III.  Tr.  I. 

2  45 

III. 

Sh.  I. 

80   0  1 

I.  Tr.  I. 

19  38 

rv.  Oc.  D. 

2137 

III.  Tr.  E. 

4    9.3 

I. 

Ec.R 

056 

I.  Sh.  I. 

22  67 

IV.  Oc.  R. 

22  45 

III.  Sh.  I. 

6   9 

III. 

Sh.  E. 

216 

I.  Tr.  E. 

23  21 

I.  Oc.  D. 

22  50 

I.  Oc.  D. 

22    1 

I. 

Tr.  I. 

312 

I.  Sh.  B. 

23    1 

I. 

Sh.  1. 

7  27 

II.  Tr.  I. 

88   2  28.6 

I.  Be.  R 

6    2   9 

III.  Sh.  E. 

920 

II.  Sh.  I. 

3  29.4 

IV.  Be.  D. 

214.0 

I.  Ec.  R. 

18    016 

I. 

Tr.  E. 

1012 

II.  Tr.  E. 

713.6 

rv.  Ec.R 

20   2 

1.  Tr.  I. 

117 

I. 

Sh.  E. 

12   6 

II.  Sh.  E. 

20  31 

I.  Tr.  I. 

21    6 

I.  Sh.  I. 

440 

II. 

Tr.  I. 

2121 

I.  Oc.  D. 

2120 

I.  Sh.  I. 

2217 

I.  Tr.  E. 

6  43 

II. 

Sh.  I. 

22  46 

1.  Tr.  E. 

23  22 

I.  Sh.  E. 

7  24 

II. 

Tr.  E. 

81    0  33.4 

I.  Ec.R 

28  36 

I.  Sh.  E. 

9  28 

II. 

Sh.B. 

18  31 

I.  Tr.  I. 

6    154 

II.  Tr.  I. 

19  20 

I. 

Oc.  D. 

19  25 

1.  Sh.  I. 

88   428 

II.  Oc.  D. 

4   5 

II.  Sh.  I. 

22  38.2 

I. 

Ec.R 

20  46 

I.  Tr.  B. 

8  62.0 

II.  Be.  R 

438 

II.  Tr.  E. 

2141 

I.  Sh.  B. 

17  61 

I.  Oc.  D. 

6  51 

II.  Sh.  E. 

14  16  31 

I. 

Tr.  I. 

20  67.2 

I.  Be.  R 

17  20 

I.  Oc.  D. 

17  30 

I. 

Sh.  I. 

88    141 

n.  Oc.  D. 

2123 

m.  Oc.  D. 

20  42.9 

I.  Ec.  R 

18  46 

I. 

Tr.  E. 

6  15.9 

II.  Be.  R 

19  45 

I. 

Sh.B. 

ft  51 

I.  Oc.  D. 

88   4   6.7 

ni.  Be.  R 

7  14  32 

I.*Tr.  I. 

22  55 

II. 

Oc.  D. 

17   0 

III.  Oc.  D. 

16   1 

I.  Tr.  I. 

15  36 

I.*Sh.  I. 

19   2.1 

I.  Ec.  R 

16  48 

I.  Sh.  I. 

16  46 

I.  Tr.  E. 

16    3  39.8 

II. 

Ec.R 

20  22 

III.  Oc.  R 

1717 

I.  Tr.  E. 

17  50 

I.  Sh.  E. 

12  38 

III. 

Oc.D. 

20  37.8 

III.  Ec.  D. 

18  4 

I.  Sh.  E. 

2011 

II.  Oc.  D. 

13  50 

i; 

»0c.  D. 

23  40 

II.  Tr.  I. 

15  59 

III. 

Oc.R 

88    0   5.4 

III.  Ec.  R 

8    1   3.8 

II.  Ec.  R 

16  37.2 

III. 

Ec.  D. 

13    1 

l.*rr.  I. 

81    116 

II.  Sh.  I. 

819 

III.  Oc.  D. 

17    7.0 

I. 

Ec.  R 

13  53 

I.*Sh.  I. 

226 

II.  Tr.  E. 

1139 

III.  Oc.  R. 

20  4.2 

III. 

EcR 

1516 

I.  Tr.  B. 

4   1 

II.  Sh.  E. 

1150 

I.  Oc.  D. 

16   9 

I.  Sh.  E. 

12  22 

I.  Oc.  D. 

12  37.1 

III.*Ec.  D. 

1611    1 

I. 

Tr.  I. 

20  52 

II.  Tr.  I. 

15  26.0 

I.  Be.  R 

NoTx.>-L  d«iiot«  tngnn;  E.,  egrci;  D., 
Tr^  tnoMit  oftbemteUiU;  9h.,  tnussft  of  theiluMlow 


dUmsppttnoko^;  R. 


;  R..  reappMnnoe;  » 
•Visible  ai  Wuhlngton. 


Be.,  nnllpti;  Ot^  oooai 
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By  reason  of  the  proximity  of  Jcptteb  to  the  SnN  the  phanomena  tt 
the  satellites  are  not  given  from  June  27  to  August  11. 
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GREENWICH  MEAN  TIME. 


JUNE. 


Phaaea  of  ihe  Eelipaea  of  {he  SaUUiUtfor  an  Inverting  Telescope. 


I. 


III. 


r 


n. 


* 

r 


IV. 


§ 


r 


Configurations  at  13^  4^^  for  an  Inverting  Telescope. 

• 

1 

West. 

East. 

11 

• 

i  O             3. 

4- 

2 

03* 

* 

O       •!      -2 

4- 

a 

02- 

3-         1-        O 

4- 

4 

•3       -2             O        I*" 

51 

•3«14*  O    -2 

61 

4-                    O    1-  .«** 

7\ 

4* 

2*        'Ol 

•3 

p 

81 

Ol- 

4* 

•2      O                   2 

;• 

• 

t 

»l 

•4 

O*-.!        -2 

10 

•4 

3-       1-      02- 

111 

•4 

•3      2«              O       •! 

121 

•4-3   -1      O 

•2« 

131 

•04V*    2- 

14 

2-  -1  O             -4 

•3 

15 

Ol- 

•2        O 

3«     -4 

16 

0*13*     -2 

•4 

17 

3-      1*     O    2- 

• 

•4 

18 

3-        2-              O       -1 

4« 

19 

•3     1"         O 

4- 

*2«. 

20 

« 

c 

D      1-    2- 

5     4. 

4« 
•3 

•3« 

21 

.?•  c 

^ 

22 

•2   4-     Ol- 

3- 

J 

23 

4-                       O         % 

•!•. 

24 

4- 

3-     !•  O      2- 

^  ^ 

25 

4« 

3-        2-              O     •! 

: 

28 

•4 

•3         1*     -20 

■\  ' 

5934''— 1919 41 
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SATELLITES  OF  TUITtESBL,  101». 


GREENWICH  MEAN  TDflB. 


SEPTEMBER. 


d    h  m 

d   h  m 

1 

d   b  a 

€  hm 

.111    6 

I.  Sh.  I. 

913  20 

I.  Oc.R 

U   516 

II.  Ol  I. 

211147 

I.  Oc.  R. 

1146 

I.  Tr.  I. 

6  8 

m.  siu  JB. 
in.  Tt  L. 

1288 

TI.  Tr.  E. 

13  23 

I.  Sh.  £. 

10   7  28 

I.  Sh.L 

6  9 

14  6 

ni.  Tr.  E. 

14   4 

I.  Tr.  E. 

816 

I.  Tr.  I. 

6  87.4 

I.  Be.D. 

946 

I.  Sh.  E. 

7  1 

II.  Tr,  I. 

21  546 

I.  Sh.1. 

S    514.3 

II.  Ec.  D. 

1034 

I.  Tr.  E. 

8  2 

II.  Sh.  E. 

646 

I.  Tr.  I. 

8  22.2 

I.  Ec.  D. 

22  30 

III.  Sh.  I. 

945 

m.  Tr.  E. 

8  2 

I.  Sh.  E. 

932 

II.  Oc.  R 

949 

I.  Oc.R 

9  2 

I.  Tr.  E. 

1121 

I.  Oc.  R. 

U    148 

III.  Tr.  I. 

960 

n.  Tr.  B. 

2   5 

III.  Sh.  E. 

tr  222.1 

II.  Ec.  D. 

8   534 

I.  8h.  I. 

2  41 

II.  Sh.  I. 

19  361 

I.  Sh.  I. 

258.9 

I.  Ec.  D. 

616 

I.  Tr.  I. 

417 

II.  Tr.  I. 

446 

I.  Tr.  I. 

617 

I.  Oc.R. 

7  51 

I.  Sh.  E. 

4  44.0 

I.  Ec.  D. 

6  8 

I.  ffluE. 

720 

II.  Oc.  R. 

834 

I.  Tr.  B. 

524 

III.  Tr.  E. 

7  8 

I.  Tr.  B. 

18  31 

III.  Sh.  I. 

529 

II.  Sh.  E. 

28  45  J 

II.  Be.  D. 

28  CIS 

I.  Sh.  I. 

2125 

III.*Tr.  I. 

7  6 

U.  Tr.  B. 

114 

I.  Tr.  I. 

22   5 

III.*Sh.  E. 

750 

I.  Oc.R. 

to  1  5.7 

I.  Be.  D. 

281 

I.  Sh.  E. 

419 

I.  Oc& 

882 

I.  Tr.  E. 

4   0  8 

II.  Sh.  I. 

U   157 

I.  Sh.  I. 

488 

n.  Oc.R 

201fi.4 

TTT.«Bc.  D. 

1   1 

III.  Tr.  E. 

246 

I.  Tr.  I. 

2219 

I.*Sh.  I. 

21  6 

II.*Sh.  I. 

132 

II.  Tr.  I. 

414 

I.  Sh.  B. 

2316 

I.  Tr.  I. 

2127.2 

I.*Bc.  D. 

2  50.6 

I.  Ec.  D. 

5   4 

I.  Tr.  B. 

28  6 

II.  Tr.  L 

255 

II.  Sh.  E. 

21   9.4 

II.*Ec.  D. 

81   087 

I.  Bh.  B. 

2851.8 

ni.  Be.  R 

4  21 

II.  Tr.  E. 

2312.4 

I.  Ec.  D. 

188 

I.  Tr.  B. 

2858 

II.  Sh.  E. 

5  51 

I.  Oc.  R. 

1617.8 

III.  Be.  D. 

18    145 

II.  Oc.  R. 

1882 

II.  Sh.  I. 

29  026 

ni.  Oc.  D. 

«   0  3 

I.  Sh.  I. 

220 

I.  Oc.R. 

1984.0 

I.*Be.  D. 

046 

I.  Oe.R 

046 

I.  Tr.  I. 

20  25 

I.^Sh.  I. 

1968.8 

III.*Bc.  R 

165 

II.  Tr.  E. 

220 

I.  Sh.  E. 

2116 

I.*Tr.  I. 

20  9 

III.*Oc.  D. 

4  5 

lU.  Oc.  R 

3   4 

I.  Tr.  E. 

22  43 

I.  Sh.  E. 

20  23 

II.*Tr.  I. 

1842 

I.  Sh.  I. 

15  39.0 

IV.  Ec.  D. 

23  34 

I.  Tr.  E. 

2119 

II.*Sh.  E. 

19  44 

i.rrr.  I. 

18  32.9 

II.  Ec.  D. 

22  48 

I.  Oc.R 

2059 

I.*Sh.  E. 

19  59.9 

IV.  Ec.  R. 

14    0  30 

IV.  Sh.  I. 

2312 

II.  Tr.  E. 

22  1 

I.*Tr.  E. 

21 19.0 

I.*Ec.  D. 

4  48 

IV.  Sh.  E. 

23  47 

III.  Oc.  R 

22  47 

IV.  Oc.  D. 

8  27 

IV.  Tr.  I. 

80 15  89.8 

II.  Ec.  D. 

22  57 

II.  Oc.  R. 

12  20.2 

III.  Ec.  D. 

22   9  39.5 

IV.  Ec.  D. 

1555.5 

I.  Ec.  D. 

12  56 

IV.  Tr.  E. 

14   5.1 

IV.  Ec.  R 

18  28 

IV.  Sh.  I. 

6    0  21 

I.  Oc.  R. 

15  58 

II.  Sh.  I. 

16  48 

I.  Sh.  I. 

1915 

I.*Oc.  R. 

318 

IV.  Oc.  R. 

17  39 

II.  Tr.  I. 

17  45 

I.  Tr.  I. 

2042 

II.*Oc.  R. 

18  31 

I.  Sh.  I. 

17  40.7 

I.  Ec.  D. 

18  51 

IV.  Oc.  D. 

22  49 

IV.  Sh.  E. 

1916 

I.  Tr.  I. 

18  46 

II.  Sh.  E. 

19   5 

I.  Sh.  B. 

20  49 

I.*Sh.  E. 

19  28 

III.  Oc.  R 

20   3 

I.*Tr.  E. 

2134 

I.*Tr.  E. 

20  28 
20  50 

II.*Tr.  E. 
I.*Oc.  R. 

23  29 

IV.  Oc.  R 

7    8  22.3 

III.  Ec.  D. 

2813   3.5 

II.  Ec.  D. 

13  25 

II.  Sh.  I. 

16  14  54 

I.  Sh.  I. 

14   2.3 

I.  Ec.  D. 

14  55 

II.  Tr.  I. 

15  46 

I.  Tr.  I. 

1718 

I.  Oc.R 

15   6 

III.  Oc.  R. 

1711 

I.  Sh.  E. 

17  56 

II.  Oc.  R 

15  47.3 

I.  Ec.  D. 

18   4 

I.  Tr.  E. 

1612 

II.  Sh.  E. 

24  1116 

I.  Sh.  I. 

17  43 

II.  Tr.  E. 

16  10  27.1 

II.  Ec.  D. 

1215 

I.  Tr.  I. 

18  51 

I.  Oc.  R. 

12   9.0 

I.  Ec.  D. 

13  34 

I.  Sh.  E. 

15   9 

II.  Oc.  R. 

14  33 

I.  Tr.  E. 

• 

8  13   0 

I.  Sh.  I. 

1519 

I.  Oc.  R 

13  46 

I.  Tr.  I. 

26    6  28 

III.  Sh.  I. 

1517 

I.  Sh.  £. 

17    9  22 

I.  Sh.  I. 

7  48 

II.  Sh.  I. 

16   4 

I.  Tr.  E. 

1016 

I.  Tr.  I. 

8  30.6 

I.  Ec.  D. 

1140 

I.  Sh.  E. 

945 

II.  Tr.  I. 

9    7  50.7 

II.  Ec.  D. 

12  34 

I.  Tr.  E. 

10  3 

III.  Sh.  E. 

10  15.7 

I.  Ec.  D. 

10  28 

III.  Tr.  I. 

12  21 

II.  Oc.  R 

18    2  29 

III.  Sh.  I. 

10  36 

II.  Sh.  E. 

Note.— I.  denotes  ingress;  E.,  egress;  D.,  disappearance;  R.,  reappeaianoe;  Ec,  eoUpae;  Oc*  ftiniltatiiif; 
Tr.,  tmnsJt  of  the  satellite;  Sh.,  transit  of  the  shadow.  ^Visible  at  Washington. 
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GREENWICH  MEAN  TIME. 


SEPTEMBER. 


Phases  of  ihe  Edipses  of  ike  StfteUUes  for  an  Inverting  Tdeseope. 


3 


in. 


5 


3 


IV. 


S 


r 


Cimjigurations  at  21^  0°^for  an  InverHng  Telescope. 


West. 


Bast. 


•4 

/    O          -3 

•4 

O   1*  -2  3* 

•4 

•1  O  2* 

'•.     O  1- 

•4 

•3 

Ol 

•2« 

•3      o       .;• 

2-  O  ^8 

•4 

•2  !•   O          '3 

•4 

O    '\         3. 

•4 

•1   O  3*2* 

4* 

V     O   1- 

4* 

3- 

•'.O.         4. 

I- 

•3      O   4*   -2 

4-2-0% 

4- 

•2   1-  O         -3 

4* 

o  :i       3- 

4- 

1-  o  '•,. 

•4 

O   1- 

•4 

3- 

.\   o 

•4 

•3       O  1-    -2 

•4      O 

•1«*3# 

•2    1»0        -3 

•4# 

O  V*   -4  3- 

1-   0     V 

•4 

\      O   -1 

•4 

. 

3- 

i    o 

•4 

• 

3        O  !•   '2 

4* 

-I02* 

4- 

•3« 

2«       O      -3  4* 
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SATELLITES  OF  JUPITER,  1919. 


GREENWICH  MEAN  TIME. 


OCTOBER. 

d  h  m 

d  h  m 

d  h  m 

d  h  m 

1  4  13 

IV.  Tr.  I. 

9  14  25 

III.  Sh.  I. 

17  11  26 

I.  Sh.  I. 

88  14  3 

I.  Oc.  R. 

8  47 

IV.  Tr.  E. 

14  28 

IV.  Oc.  D. 

12  26 

IV.  Sh.  I. 

1812 

II.^Oc.  R. 

1310 

I.  Sh.  I. 

16  7 

II.  Tr.  I. 

12  38 

I.  Tr.  I. 

2138.1 

IV.*Bc.  D. 

14  13 

I.  Tr.  I. 

15  42 

I.  Oc.R. 

13  43 

I.  Sh.  E. 

15  28 

I.  Sh.  E. 

15  42 

II.  Sh.  E. 

14  55 

I.  Tr.  E. 

88  212.1 

IV.  Ec.  R. 

16  31 

I.  Tr.  E. 

17  56 

II.  Tr.  E. 

16  51 

IV.  Sh.  E. 

749 

I.  8h.  I. 

18  0 

III.  Sh.  E. 

23  28 

IV.  Tr.  I. 

9  3 

I.  Tr.  I. 

8  10  22 

II.  Sh.  I. 

18  59 

III.^Tr.  I. 

928 

IV.  Oc.  D. 

10  23.8 

I.  Ec.  D. 

1911 

IV.*Oc.  R. 

18  4  7 

IV.  Tr.  E. 

10  6 

I.  Sh.  E. 

10  27 

III.  Sh.  I. 

22  36 

III.*Tr.  E. 

8  38.3 

I.  Ec.  D. 

1120 

I.  Tr.  E. 

12  27 

II.  Tr.  I. 

10 10.8 

II.  Ec.  D. 

1416 

IV.  Oc.  B. 

13  9 

II.  Sh.  E. 

10  9  83 

I.  Sh.  I. 

12  7 

I.  Oc.R 

13  45 

I.  Oc.  R. 

10  41 

I.  Tr.  I. 

15  31 

II.  Oc.  R. 

87  4  50.6 

I.  Ec.  D. 

14  1 

III.  Sh.  £. 

1150 

I.  Sh.  E. 

718 

II.  Sh.  I. 

14  45 

III.  Tr.  I. 

12  58 

I.  Tr.  E. 

19  5  55 

I.  Sh.1. 

8  31 

I.  Oc.  B. 

1516 

II.  Tr.  E. 

7  7 

I.  Tr.  I. 

943 

II.  Tr.  I. 

18  22 

III.  Tr.  E. 

11  6  45.2 

I.  Ec.  D. 

812 

I.  Sh.E. 

10  6 

II.  8h.  £. 

7  34.6 

II.  Ec.  D. 

924 

I.  Tr.  E. 

12  8.1 

III.  Ec.  D. 

S  7  39 

I.  Sh.  I. 

1011 

I.  Oc.  R. 

12  33 

II.  Tr.  E. 

843 

I.  Tr.  I. 

12  49 

II.  Oc.  R. 

80  3  6.6 

I.  Ec.  D. 

15  45.7 

III.  Ec.  R. 

956 

I.  Sh.  E. 

445 

II.  Sh.  I. 

1711 

III.  Oc.  D. 

11  0 

I.  Tr.  E. 

IS  4  1 

I.  Sh.  I. 

636 

I.  Oc.R 

20  50 

IU.*Oc.R. 

510 

I.  Tr.  I. 

7  6 

II.  Tr.  I. 

• 

4  4  52.1 

I.  Ec.  D. 

618 

I.  Sh.  E. 

732 

II.  Sh.  E. 

88  217 

I.  8h.L 

4  58.4 

II.  Ec.  D. 

727 

I.  Tr.  E. 

810.3 

III.  Ec.  D. 

3  31 

I.  Tr.  I. 

814 

I.  Oc.  R. 

955 

II.  Tr.  E. 

434 

I.  Sh.  E. 

10  5 

II.  Oc.  R. 

13  113.5 

I.  Ec.  D. 

11  47.7 

III.  Ec.  R 

5  49 

I.  Tr.  E. 

2  12 

II.  Sh.  I. 

13  5 

III.  Oc.  D. 

23  27.8 

I.  Ec.  D. 

6  2  7 

I.  Sh.  I. 

4  11.8 

III.  Ec.  D. 

16  44 

III.  Oc.  R 

3  12 

I.  Tr.  1. 

4  27 

II.  Tr.  I. 

89  2  4.4 

II.  Ec.  D. 

4  24 

I.  Sh.  E. 

4  40 

I.  Oc.  R. 

81  0  23 

I.  Sh.  I. 

3  0 

I.  Oc.  R. 

530 

I.  Tr.  E. 

4  59 

II.  Sh.  E. 

136 

I.  Tr.  I. 

7  31 

II.  Oc.  R. 

23  20.4 

I.  Ec.  D. 

7  17 

II.  Tr.  E. 

240 

I.  Sh.  E. 

20  46 

I.*Sh.  I. 

23  38 

11.  Sh.  I. 

7  48.8 

III.  Ec.  R. 

353 

I.  Tr.  E. 

22  0 

I.*Tr.  I. 

854 

III.  Oc.  D. 

2134.8 

I.*Ec.  D. 

23  3 

I.  Sh.  £. 

6  0  13.7 

III.  Ec.  D. 

12  34 

III.  Oc.  R. 

23  28.4 

II.  Ec.  D. 

147 

II.  Tr.  I. 

22  30 

I.*Sh.  I. 

80  017 

I.  Tr.  E. 

2  26 

II.  Sh.  E. 

23  39 

I.  Tr.  I. 

88  1  5 

I.  Oc.  R 

17  56.1 

I.*Ec.  D. 

2  43 

I.  Oc.  R. 

4  52 

II.  Oc.  R 

20  34 

Il.^Sh.  I. 

3  50.4 

III.  Ec.  R. 

14  0  47 

I.  Sh.  E. 

18  52 

I.*Sh.  I. 

2129 

I.*Oc.B. 

4  36 

11.  Tr.  E. 

157 

I.  Tr.  E. 

20  5 

I.*Tr.  I. 

23  1 

II.^Tr.  I. 

4  42 

III.  Oc.  D. 

19  41.7 

I.*Ec.  D. 

21  9 

I.*Sh.  E. 

23  22 

II.  Sh.  E. 

8  21 

III.  Oc.  R 

20  52.2 

II.*Ec.  D. 

22  22 

I.*Tr.  E. 

20  36 

I.*Sh.  I. 

23  9 

I.  Oc.  R. 

81  151 

II.  Tr.  E. 

2142 

I.*Tr.  I. 

88  16  3.1 

I.  Ec.  D. 

220 

III.  Sh.  I. 

22  53 

I.  Sh.  E. 

16  2  10 

II.  Oc.  R. 

18  1 

II.*Sh.  I. 

555 

III.  Sh.  E. 

23  59 

I.  Tr.  E. 

16  58 

I.  Sh.  I. 

19  34 

I.*Oc.  R 

723 

III.  Tr.  I. 

18  8 

I.  Tr.  I. 

20  25 

II.*Tr.  I. 

11  0 

III.  Tr.  E. 

7  17  48.6 

I.  Ec.  D. 

1915 

I.*Sh.  E. 

20  49 

II.*Sh.  E. 

1514 

I.  Sh.  I. 

18  16.1 

II.  Ec.  D. 

20  26 

I.*Tr.  E. 

22  21 

III.*Sh.  I. 

16  29 

I.  Tr.  I. 

2113 

I.*Oc.  R. 

2314 

II.  Tr.  E. 

17  31 

I.*Sh.  E. 

23  27 

II.  Oc.  R. 

16  14  10.0 

I.  Ec.  D. 

18  46 

I.*Tr.  E. 

15  28 

II.  Sh.  I. 

84  156 

III.  Sh.  E. 

8  15  4 

I.  Sh.  I. 

17  38 

I.  Oc.  R. 

318 

III.  Tr.  I. 

16  11 

I.  Tr.  I. 

17  47 

II.  Tr.  I. 

655 

III.  Tr.  E. 

17  21 

I.  Sh.  E. 

1816 

II.*Sh.  E. 

13  20 

I.  Sh.  I. 

18  29 

I.  Tr.  E. 

18  23 

III.*Sh.  I. 

14  34 

I.  Tr.  I. 

20  36 

II.*Tr.  E. 

15  37 

I.  Sh.  E. 

9  3  38.9 

IV.  Ec.  D. 

2158 

III.*Sh.  E. 

16  51 

I.  Tr.  E. 

8  9.0 

IV.  Ec.  R. 

2310 

III.  Tr.  I. 

12  16.9 

I.  Ec.  D. 

86  10  31.3 

I.  Ec.  D. 

12  55 

II.  Sh.  I. 

17  2  47 

III.  Tr.  E. 

12  46.8 

II.  Ec.  D. 

NoTK,^L  d«oot«0  ingTMs;  E.,  •f;r«n;  !>.,  d!>a^pv^M«>«»^J^'\J^^^[Vy»g^ 
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GREENWICH  MEAN  TIME. 


OCTOBER. 


Phaaea  qf  ihe  Eclipses  of  ihe  SaUBiiesfar  an  Inverting  Telescope. 


I. 


s 


m. 


n. 


2 


31 


41 


51 


6i 


71 


8 


9 


10 


03« 


111 


121 


131 


14 


15 


16 


17 


18 


191 


20| 


21 


22 


23 


Oi- 


02' 


24| 


25 


26 


27 


29! 
301 
311 


5 


IV. 


3 


Configurations  at  tO^  Jfi^for  an  Inverting  Telescope. 


2»3-  O 


O      1*  '2 


*    O    2« 


10 


►4     1*  O 


2-3« 


2-  O  •*  •! 


(•       •v.i. 


21" 


•3  -1    O       2- 


O   !•   -3 


•20 


l-O 


•23' 


03-1 


3-2  1-     40  • 


•3   -1 


OT 


■^ 


•2    3« 


o., 


•4       O   -2  •! 


•3    1« 


O     -4  2- 


O      1- 


*2'1   O 
lO 


•2      3< 


02-    3- 


2«  3*    1»  O 


•1 
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BA 

lTKTiTJ 

[TB8  01 

jura 

^jW^ 

I». 

OREENWIGH 

IfSAKtllkB. 

NOVEMBER. 

• 

d    h  in 

d   h  m 

- 

d  h  ■ 

- 

<  hm 

1 12  24.4 

I.  Ec.  D. 

912  52 

I.  Tr.  I. 

17  14  57 

U.  SIlL 

88   787.1 

m.  Ec.  B. 

15  22.8 

II.  Ec.  D. 

13  53 

I.  Sh.  E. 

17  25 

n.riv,  I. 

858 

III.  Oc.  D. 

15  67 

I.  Oc.  R. 

15   9 

I.  Tr..  E. 

17  46 

n.*sk.s. 

•  6t, 

I.  Sh.  I. 

20  51 

II.*Oc.  R. 

2015 

n.*!iv.  B. 

U  4* 

I.  Tr.  I. 

10   845.6 

I.  Ec.  D. 

■ 

ylt    9 

I.  Sh.  E. 

t    942 

I.  8h.  I. 

1219 

I.  Oc.R 

18   0  0.8 

m.  Be.  ft 

1288 

Ul.  OC.R. 

1058 

I.  Tr.  I. 

1224 

II.  8h.  I. 

SS8.7 

III.  Be.  R 

1321 

I.  Tr.  E. 

1159 

I.  Sh.  E. 

14  53 

II.  Tr.  I. 

5  6 

m.  Oe.  B. 

1315 

I.  Tr.  E. 

1512 

II.  Sh.  E. 

758 

I.  Sh.1. 

28  7  0.0 

I.  Ec.  D. 

17  43 

II.<Tr.  E. 

845 

III.  Oe.  R 

1080 

I.  OC.B. 

S   623 

IV.  8h.  I. 

20  2.9 

III.*Ec.  D. 

918 

I.  ».  I. 

1227.6 

U.  Ec.  D. 

6  52.6 

I.  Be.  D. 

2341.0 

III.  Ec.  R 

1015 

I.  Sh«B. 

1749 

n.^Oc.R. 

9  51 

II.  Sh.  I. 

1180 

I.  Tr.  B. 

10  26 

I.  Oc.  R 

U   111 

III.  Oc.  D. 

2T  420 

I.  Bh.1. 

10  51 

IV.  8h.  E. 

451 

III.  Oc.  R 

It  5  6.9 

I.  Be.  D. 

582 

I.  Tr.  I. 

1219 

II.  Tr.  I. 

6  4 

I.  Sh.  I. 

889 

I.  Oc.R 

•  87 

I.  Sh.  E. 

12  39 

II.  Rh.  E. 

720 

I.  Tr.  I. 

9  51.9 

II.  Be.  D. 

740 

I.  Tr.  E. 

15   9 

II.  Tr.  E. 

821 

I.  Sh.  E. 

1518 

II.  Oc.  R 

16   5.6 

in.  Ec.  D. 

9  37 

I.  Tr.  B. 

28   128JI 

I.  Ee.  D. 

18  4 

iv.nv.  I. 

15  88.0 

IV.  Be.  D. 

•9  019 

IV.  8h.  I. 

468 

I.  Oe.R. 

19  43.4 

III.^Ec.  R 

2015.3 

IV.»Ec.  R 

226 

I.  8h.  I. 

847 

II.  SLL 

2113 

III.*Oc.  D. 

341 

I.  Tftr.  I. 

•  9 

II.  Tt.  I. 

22  45 

IV.^Tr.  E. 

U   313.9 

I.  Ec.  D. 

448 

I.  Sh.  B. 

988 

II.  Sh.  £. 

344 

IV.  Oc.  D. 

451 

IV.  Sh.  B. 

9  88.9 

IV.  Ee.  D. 

4   053 

III.  Oc.  R 

6  47 

I.  Oc.R 

558 

I.  Tr.  B. 

1168 

II.  Tr.  E. 

411 

I.  Sh.  I. 

716.1 

II.  Ec.  D. 

1150 

IV.  Tftr.  I. 

14 17.6 

IV.  Bc.R. 

526 

I.  Tr.  I. 

834 

IV.  Oc.  R 

1683 

IV.rft.  B. 

1812 

UI.«8h.  I. 

628 

I.  Sh.  E. 

1245 

II.  Oc.  R 

23  35.2 

I.  Ec.  D. 

21  4 

IVJHk.  D. 

7  43 

I.  Tr.  E. 

2148 

ni.^Sh.  E. 

18    0  33 

I.  Sh.  I. 

81   3   7 

I.  Oc.R 

2248 

I.*Sh.  I. 

6    120.8 

I.  Ec.  D. 

148 

I.  Tr.  I. 

414 

II.  Sh.  I. 

23   1 

III.*Tr.  I. 

4  40.3 

II.  Ec.  D. 

250 

I.  Sh.  E. 

640 

II.  Tr.  I. 

454 

I.  Oc.  R 

4    5 

I.  Tr.  E. 

7   3 

II.  Sh.  E. 

29   0  0 

I.  Tr.  I. 

10   9 

II.  Oc.  R 

21  42.1 

I.*Ec.  D. 

930 

II.  Tr.  E. 

1   5 

I.  Sh.  E. 

22  39 

I.*Sh.  I. 

14  14 

III.  Sh.  I. 

155 

IV.  Oc.  R. 

23  55 

I.  Tr.  I. 

14    115 

I.  Oc.  R 

17  50 

III.*Sh.  E. 

217 

I.  Tr.  E. 

141 

II.  Sh.  I. 

1914 

IlI.*Tr.  I. 

288 

III.  Tr.  E. 

6    056 

I.  Sh.  E. 

4    9 

II.  Tr.  I. 

20  55 

I.*Sh.  I. 

19  56.6 

I.*Ec.  D. 

212 

I.  Tr.  E. 

429 

II.  Sh.  E. 

22   9 

I.*Tr.  I. 

23  26 

I.*Oc.  R 

19  49.1 

I.*Ec.  D. 

6  59 

II.  Tr.  E. 

22  50 

III.*Tr.  B. 

23   8 

II.*Sh.  I. 

1016 

III.  Sh.  I. 

2312 

I.*Sh.  E. 

80   145.7 

II.  Ec.  D. 

23  22 

I.  Oc.  R 

13  52 

III.  Sh.  E. 

7  4 

U.  Oc.R 

15  21 

III.  Tr.  I. 

88    026 

I.  Tr.  E. 

1717 

I.*Sh.  I. 

7    136 

II.  Tr.  I. 

18  58 

III.*Tr.  E. 

18   3.5 

I.*Ec.  D. 

1827 

I.*Tr.  I. 

156 

II.  Sh.  E. 

19    1 

I.*Sh.  I. 

2135 

I.*Oc.R 

19  84 

I.^Sh.  E. 

426 

II.  Tr.  E. 

2016 

I.*Tr.  I. 

2310.1 

II.^Ec.  D. 

2044 

I.*Tr.  E. 

618 

III.  Sh.  I. 

2118 

I.*Sh.  E. 

953 

III.  Sh.  E. 

22  33 

I.*Tr.  E. 

88    434 

II.  Oc.  R 

1124 

III.  Tr.  I. 

15  23 

I.  Sh.L 

15   1 

III.  Tr.  E. 

15  16  10.5 

I.  Ec.  D. 

16  36 

I.*Tr.  I. 

17   8 

I.*Sh.  I. 

19  43 

I.*Oc.  R 

17  40 

I.*Sh.  E. 

18  23 

I.*Tr.  I. 

20  34.4 

II.*Ec.  D. 

18  53 

I.*Tr.  E. 

19  25 

I.*Sh.  E. 

20  40 

I.*Tr.  E. 

16    2   2 

II.  Oc.  R 

84  12  31.7 

I.  Ec.  D. 

13  30 

I.  Sh.  I. 

16   3 

I.*Oc.  R 

8  14  17.4 

I.  Ec.  D. 

14  45 

I.  Tr.  I. 

17  31 

II.*Sh.  I. 

17  51 

I.*Oc.  R 

15  47 

I.  Sh.  E. 

19  54 

II.*Tr.  I. 

17  58.7 

II.*Ec.  D. 

17   2 

I.*Tr.  E. 

2019 

II.*Sh.  E. 

23  28 

II.  Oc.  R 

17  10  38.7 

I.  Ec.  D. 

22  45 

II.*Tr.  E. 

9  1136 

I.  Sh.  I. 

1411 

I.  Oc.R 

85    3  58.5 

III.  Ec.  D. 

Non.— L  dmotm  ingrMi;  E.,  egrMs;  D.,  diMpptaimnoe;  R.,  wpptMinet;  Ec, 
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SATELLITES  OP  JUPITER,  1919. 


GRE 

ENWICH 

MRAN  ' 

miE. 

DECEMBER. 

d    h  m 

d    h  m 

d    h  m 

d    k  m 

\A          Mm      mmm 

1  14  24.8 

I.  Ec.  D. 

9    3  39 

II.  Tr.  E. 

16  19  32UI 

III.^Ec.  R 

•4  2249.4 

II.^Ec.  D. 

17  53 

I.*Oc.  R. 

1155.2 

III.  Ec.  D. 

19  59 

III.^Oc.  D. 

20   4 

II.*Sh.  I. 

13  39 

I.  Sh.  I. 

23  38 

III.*Oc.  R 

8i   330 

II.  Oc.  R. 

22  22 

II.*Tr.  I. 

14  44 

I.  Tr.  I. 

1154 

I.  8h.  I. 

22bZ 

II.*Sh.  E. 

15  34.2 

III.^Ec.  R. 

17  12  39.6 

I.  Ec.  D. 

1846 

I.  Tr.  I. 

15  56 

I.^Sh.  E. 

1567 

I.*Oc.  R 

1411 

I.^Sh.  E. 

8    113 

II.  Tr.  E. 

16  23 

III.^Oc.  D. 

2014.0 

II.^Bc.  D. 

15   3 

I.^Tr.  E. 

7  56.6 

III.  Ec.  D. 

17   1 

I.^Tr.  E. 

* 

1135.4 

III.  Ec.  R. 

20   2 

III.^Oc.  R. 

18    1   8 

II.  Oc.  R 

M   9   1.3 

I.  Ec.  D. 

1145 

I.  Sh.  I. 

10  0 

I.  Sh.  I. 

1211 

I.  Oc.R. 

12  42 

III.  Oc.  D. 

10  10  46.3 

I.  Ec.  D. 

1059 

I.  ly.  I. 

17  2 

Il.^Sh.  I. 

12  55 

I.  Tr.  I. 

14    9 

I.  Oc.  R 

1218 

I.  Sh.  E. 

1843 

II.^Tr.  I. 

14   2 

I.  Sh.  E. 

17  38.6 

II.^Ec.  D. 

1316 

I.  Tt.  E. 

19  52 

Il.^Sh.  E. 

1512 

I.  Tr.  E. 

22  44 

II.^Oc.  R 

2134 

II.^Tr.  E. 

16  21 

III.*Oc.  R. 

19    7   7.9 

I.  Ec.  D. 

11    8   7 

I.  Sh.  I. 

1024 

I.  Oc.  R 

87   622 

I.  Sh.  I. 

3    8  53.1 

I.  Ec.  D, 

911 

I.  Tr.  I. 

14  28 

II.*8h.  I. 

713 

I.  Tr.  I. 

12  20 

I.  Oc.  R. 

10  24 

I.  Sh.  E. 

16  22 

II.^Tr.  I. 

840 

I.  Sh.  E. 

15   3.1 

II.  Ec.  D. 

1128 

I.  Tr.  E. 

1718 

II.«Sh.  E. 

930 

I.  Tr.  E. 

2018 

II. ♦Oc.  R. 

1914 

II.*Tr.  E. 

10  4 

III.  Sh.  I. 

18    514.6 

I.  Ec.  D. 

13  27 

III.  Tr.  I. 

4    013 

I.  Sh.  I. 

836 

I.  Oc.  R 

80   429 

I.  Sh.  I. 

13  41 

Ill.^Sh.  E. 

722 

I.  Tr.  I. 

1154 

II.  Sh.  I. 

526 

I.  Tr.  I. 

17   4 

III.^Tr.  E. 

8  31 

I.  Sh.  E. 

14    0 

II.  Tr.  I. 

6   6 

III.  Sh.  I. 

9  39 

I.  Tr.  E. 

14  44 

Il.^Sh.  E. 

646 

I.  Sh.  E. 

88   3  29.7 

I.  Ec.  D. 

16  51 

II.^Tr.  E. 

7  43 

I.  Tr.  E. 

6  37 

I.  Oc.  R. 

5    3  21.4 

I.  Ec.  D. 

943 

III.  Sh.  E. 

12   7.3 

II.  Ec.  D. 

6  48 

I.  Oc.  R. 

18    2   8 

III.  Sh.  I. 

9  57 

III.  Tr.  I. 

16  40 

II.^Oc.  R. 

9  21 

II.  Sh.  I. 

235 

I.  Sh.  I. 

13  34 

III.  Tr.  E. 

1135 

II.  Tr.  I. 

338 

I.  Tr.  I. 

89    0  51 

I.  Sh.  I. 

12  10 

II.  Sh.  E. 

453 

I.  Sh.  E. 

81    136.3 

I.  Ec.  D. 

139 

I.  Tr.  I. 

14  2G 

II.  Tr.  E. 

5  44 

III.  Sh.  E. 

4  51 

I.  Oc.  R. 

3   8 

I.  Sh.  E. 

22  10 

III.*Sh.  I. 

5  55 

I.  Tr.  E. 

9  32.0 

II.  Ec.  D. 

3  57 

I.  Tr.  E. 

623 

III.  Tr.  I. 

14  19 

II.^Oc.  R 

2158.0 

I.^Ec.  D. 

6    0  42 

I.  Sh.  I. 

10   0 

III.  Tr.  E. 

22  57 

I.^Sh.  I. 

146 

III.  Sh.  E. 

23  42.9 

I.*Ec.  D. 

23  53 

I.^Tr.  I. 

80    1    4 

I.  Oc.  R. 

149 

I.  Tr.  I. 

618 

11.  Sh.  I. 

2  45 

III.  Tr.  I. 

14    3    3 

I.  Oc.  R. 

88    115 

I.  Sh.  E. 

7  52 

II.  Tr.  I. 

2  59 

I.  Sh.  E. 

6  56.6 

II.  Ec.  D. 

210 

I.  Tr.  E. 

9   9 

II.  Sh.  E. 

4    7 

I.  Tr.  E. 

1157 

II.  Oc.  R. 

20   4.6 

I.^Ec.  D. 

10  44 

II.  Tr.  E. 

6  21 

III.  Tr.  E. 

21    4 

I.*Sh.  I. 

2317 

I.^Oc.  R. 

1919 

I.^Sh.  I. 

18  16 

IV.*Sh.  I. 

22    5 

I.*Tr.  I. 

20   6 

I.^Tr.  I. 

21  49.7 

I.*Ec.  D. 

23  21 

I.*Sh.  E. 

83    3  45 

II.  Sh.  I. 

2137 

I.^Sh.  E. 

22  51 

IV.»Sh.  E. 

5  33 

II.  Tr.  I. 

22  23 

I.^Tt.  E. 

16    0  23 

I.  Tr.  E. 

6  35 

II.  Sh.  E. 

23  48.6 

III.^Ec,  D. 

7    115 

I.  Oc.  R. 

3  36.1 

IV.  Ec.  D. 

824 

II.  Tr.  E. 

4  21.2 

II.  Ec.  D. 

8  19.5 

IV.  Ec.  R. 

12  12 

IV.  Sh.  I. 

81    6  36 

III.  Oc.  R. 

4  42 

IV.  Tr.  I. 

13  25 

IV.  Oc.  D. 

16  50 

IV.*Sh.  E. 

16  26.4 

I.^Ec.  I> 

9  25 

IV.  Tr.  E. 

18  11.2 

I.^Ec.  D. 

17  26 

I.^Sh.  I. 

19  30 

I.^Oc.  R. 

9  32 

II.  Or.  R. 

18  16 

IV.*Oc.  R. 

18  19 

I.^Tr.  I. 

21  36.4 

IV.^Ec.  D. 

19  10 

I.*Sh.  I. 

2130 

I.*Oc.  R. 

19  43 

I.^Sh.  E. 

2017 

I.*Tr.  I. 

19  50.9 

III.^Ec.  D. 

2127 

I.*Sh.  E. 

16    111 

II.  Sh.  I. 

20  33 

IV.^Tr.  I. 

22  34 

I.*Tr.  E. 

3  11 

II.  Tr.  I. 

20  37 

I.^Tr.  E. 

4    1 

II.  Sh.  E. 

23  30.1 

III.^Ec.  R 

8  16  18.0 

I.*Ec.  D. 

6    3 

II.  Tr.  E. 

23  30 

III.^Oc.  D. 

19  42 

I.*Oc.  R. 

15  32 

I.*Sh.  I. 

22  37 

II.*Sh.  I. 

15  53.1 

III.^Ec.  D. 

84    118 

IV.  Tr.  E. 

16  32 

I.^Tr.  I. 

3    9 

III.  Oc.  R. 

9    0  48 

II.  Tr.  I. 

17  49 

I.*Sh.  E. 

14  32.9 

I.*Ec.  D. 

127 

II.  Sh.  E. 

18  50 

I.^Tr.  E, 

17  44 

I.^Oc.  R. 

Nora.— I.  denotes  ingress;   E.,  egress;   D.,  disappearance;   R..  rea; 
Tr.,  tzaosit  of  the  satellite;  Sh.,  transit  of  the  shadow.  *  Visible  a 


ce;  Ec,  eclipM;  Oc,  oooultattai; 
ton. 
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GREENWICH  MEAN  TIME. 


DECEMBER. 


Phases  cf  the  Ediptes  ofihs  Satellites  for  an  Inverting  Telescope. 


I. 


29 

30 

31/ 


* 
d 


m. 


S 


TT 

S 

Oj 

■^-   s 

(^ 

N 

XJ.. 

kj 

'     t 

7 

Configurations  at  19^  SO^for  an  Ivmrfing  Telescope. 

• 

1 

Wert. 

East. 

11 

•3          O  .T 

•4 

21 

2-       1-      O  '3 

•4 

31 

4( 

O        •!          -3 

4« 
4* 

•2# 

•1       O            2«      3- 

5| 

2-     O      r              4- 

61 

^     -1  O     4. 

71 

8-               4-     lO*         -2 

8| 

4-     '3                O    2- 

•!• 

91 

4- 

2*         1*   O 

•3« 

10 

4- 

O       •!          '3 

•2« 

11 

•4 

!•        O             2-       3* 

12 

•4 

2-  O        V 

13 

Ml 

•4            •23*  •!     O 

3«          -4           O  1*    -2 

15  1 

•3                 0*4    2« 

•!• 

16; 

2-          I'O                  ^4 

•3« 

17 

•20     -1         -3 

•4 

18 1 

!•       O               -2     3- 

•4 

19! 

O        .i" 

4- 

20 

•2   /     O 

4« 

211 

3-                      O     % 

4* 

22 
23 

•3                  iQ        2-    4» 

Oi- 

2-       -3  0 

24 
25 

4*       -2   O  •!         '3 

4-                    1*     O               -2       '3 

26  02- 

4* 

O         -1  3- 

27 

4' 

•2  •13«0 

28 

•4 

3-                     O     ^'' 

•IQ 
2"3lO' 

\     O 


*^ 
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ELEMENTS  FOR  DETERMINING   TEB  GEOOBMTRIfr  POSITION.  APPEAR- 1 

ANCE,  AND  MAGNITUDE  OF  SATURN'S  RINGS. 

StiQir 

OrMDWieh 
Mean  .. 

a 

5 

P 

B 

V 

4» 

B^ 

17' 

Mtc 

Midnight. 

Jan. 

7 

ft 
44.40 

-  8.41 

-6  24.9 

-10  63.7 

24  21.2 

42  19.9. 

-12  84J0 

888  18.2 

+0.5 

15 

44.91 

8.66 

6  26.4 

11    7.1 

23  57.2 

42  19.9 

unB 

388  34.4 

0.4 

23 

45.24 

8.92 

6  28.1 

1122.6 

23  28.8 

42  19.8 

12  2IKO 

888  500^ 

0.4 

31 

45.48 

9.19 

6  30.1 

11  39.5 

22  56.9 

42  19  J 

12  13.0 

839    6.7 

0.S 

Feb. 

8 

45.61 

9.45 

6  82.1 

11  57.2 

22  22.6 

42  19.8 

12    6.0 

889  22.8 

0.3 

16 

45.63 

-  9.69 

-6  34.2 

-12  15.0 

21  47.2 

42  19.7 

--11  6t.O 

880  88.9 

+0.2 

24 

45.54 

9.89 

6  36.2 

12  32.4 

21  12.1 

42  19.7 

11810 

889  54.9 

0.S 

Mar. 

4 

45.^ 

10.06 

6  38.0 

12  48.7 

20  88J^ 

42  19.7 

1144.0 

840  11.0 

0.3 

12 

45.04 

10.18 

6  39.7 

13    3.5 

20    7.6 

42  19.6 

1187.0 

840  27.0 

0.4 

20 

44.65 

10.25 

6  41.2 

13  16.3 

19  40.4 

42  19.6 

11  80.9 

840  48.0 

0.4 

28 

44.19 

-10.27 

-6  42.3 

-13  26.5 

19  18j0 

42.19JS 

-U28.7 

840  60.0 

+0.4 

Apr. 

5 

43.67 

10.24 

6  43.2 

13  33.9 

19    1.0 

42  19J^ 

111641 

341  14.9 

0.5 

13 

43.10 

10.17 

6  43.8 

13  38.6 

18  49.9 

42  194^ 

11    9J» 

341  80.9 

0.5 

21 

42.51 

10.05 

6  44.0 

18  40.3 

18  46.0 

42  19.4 

11    2.4 

34146.8 

0.6 

29 

41.91 

9.89 

6  43.9 

18  89.0 

18  46.4 

42  19w4 

10  55Ji 

342    2.7 

0.6 

May 

7 

41.31 

-  9.69 

-6  43.5 

-13  34.7 

18  54.1 

42  19.4 

-10  48.1 

342  18.6 

+0.7 

15 

40.71 

9.46 

6  42.7 

13  27.5 

19    8.0 

42  19.8 

10  41X1 

342  34.4 

0.7 

23 

40.13 

9.22 

6  41.7 

13  17.5 

19  27.7 

42  19.8 

10  83.8 

342  60.3 

0.7 

31 

39.58 

8.96 

6  40.3 

13    5.0 

19  53.0 

42  19.2 

10  26.6 

348    6.1 

0.8 

Tone 

8 

39.06 

8.68 

6  38.6 

12  50.1 

20  23.4 

42  19  J 

10  10.4 

343  21.0 

0.8 

16 

38.59 

-  8.39 

-6  36.6 

-12  33.0 

20  58.5 

42  19  J 

-10  12.8 

348  87.7 

+0.8 

24 

38.16 

8.09 

6  34.4 

12  13.8 

21  87.8 

42  19.1 

10    5.0 

343  58.4 

0.8 

July 

2 

37.78 

7.78 

6  31.9 

11  52.8 

22  20.7 

42  19.1 

9  57.8 

344    9.2 

0.8 

10 

37.44 

7.47 

6  29.2 

11  30.2 

23    6.8 

42  19.1 

9  80.6 

344  24.9 

0.9 

18 

37.16 

7.16 

6  26.3 

11    6.2 

23  55.7 

42  19.0 

9  43.4 

844  40.6 

0.9 

26 

36.93 

-  6.85 

-6  23.2 

-10  41.1 

24  46.8 

42  19.0 

-9  86.2 

844  56.3 

+0.9 

Aug. 

3 

36.75 

6.54 

6  19.9 

10  15.1 

25  39.5 

42  19.0 

9  29.0 

345  12.0 

0.9 

11 

36.62 

6.24 

6  16.4 

9  48.4 

26  33.5 

42  18.9 

9  21.7 

845  27.6 

0.9 

19 

36.55 

5.94 

6  12.9 

9  21.3 

27  28.3 

42  18.9 

9  14.4 

345  43.3 

O.S 

27 

36.54 

5.65 

6    9.2 

8  54.0 

28  23.4 

42  18.8 

9    7.2 

345  58.9 

0.8 

Sept. 

4 

36.58 

-  5.37 

-6    5.5 

-  8  26.7 

29  18.3 

42  18.8 

-  8  59.9 

846  14.5 

+0.9 

12 

36.67 

5.10 

6    1.7 

7  59.7 

30  12.6 

42  18.8 

8  52.6 

846  30.1 

0.9 

20 

36.82 

4.84 

5  58.0 

7  33.4 

31    5.5 

42  18.7 

8  45.3 

846  45.6 

1.0 

28 

37.03 

4.60 

5  54.3 

7    8.0 

31  56.9 

42  18.7 

8  38.0 

347    1.2 

1.0 

Oct. 

6 

37.29 

4.37 

5  50.7 

6  43.7 

32  46.2 

42  18.6 

8  30.7 

847  16.7 

1.0 

14 

37.61 

-  4.16 

-5  47.2 

-  6  20.8 

33  32.8 

42  18.6 

-  8  23.4 

347  32.2 

+1.1 

22 

37.97 

3.96 

5  44.0 

5  59.6 

34  16.2 

42  18.6 

8  16.1 

847  47.7 

1.1 

30 

38.38 

3.79 

5  41.0 

5  40.5 

34  55.9 

42  18.5 

8    8.8 

848    8.2 

1.1 

Nov. 

7 

38.84 

3.65 

5  38.3 

5  23.7 

35  31.5 

42  18.5 

8    1.5 

848  18.6 

1.1 

15 

39.34 

3.53 

5  35.9 

5    9.4 

36    2.4 

42  18.5 

7  54.1 

348  34.1 

1.1 

23 

39.88 

-  3.45 

-5  33.9 

-  4  57.9 

36  28.2 

42  18.4 

-  7  46.8 

348  49.5 

+1.1 

Dec. 

1 

40.45 

3.40 

5  32.3 

4  49.4 

36  48.5 

42  18.4 

7  39.5 

849    4.9 

1.0 

9 

41.03 

3.39 

5  31.2 

4  44.1 

37    2.8 

42  18.4 

7  32.1 

349  20.3 

1.0 

17 

41.62 

3.41 

5  30.6 

4  42.1 

37  11.0 

42  18.3 

7  24.8 

349  35.7 

1.0 

25 

42.21 

3.48 

5  30.5 

4  43.3 

37  13.0 

42  18.3 

7  17.4 

349  51.1 

1.0 

33 

42.78 

-  3.58 

-5  30.9 

-  4  47.9 

37    8.7 

42  18.2 

-  7  10.0 

350    6.4 

+0.9 

The  factor  to  be  multiplied  by  a  and  h  to  obtain  the  axes  of — 

The  inner  ellipee  of  the  outer  iing-0.8801,  log  factor«9.9445 

The  outer  ellipse  of  the  inner  ring-0.8599,  log  factar-9.9344 

The  inner  ellipee  of  the  inner  iing-0.6650,  log  fBctar-9.8228 

The  inner  ellipee  of  the  dusky  nng--(^M^,  \f^  €actQr-9.7892 

NoTK.^The  iMgAtiT«  sign  of  B  tndloaiw  tb&\  ib«  \^aSbVb  voxWr*  «&^^ite%%>a^Ob»«n0QbMB^i 


SATELLITES  OF  SATUHN,  1919. 


653 


i-S 


OD 

O    -,  CO  A  00  t^  lO  CO  CD  p-4  CD 

S     0|  oo  i-i  t^  09  CO  t^  e^  lo 

o 

p  •-<  l-J  »-H  i;,!  ^  ►-?  IM  1-5  »J 

M 


>.i 


\.% 


v:.  \?: 


.3 

o 


^ 


o 

z 


O 


I 

O 

o 

ft; 
'^ 

ft. 


ft: 

5 

ft; 

I 

I 

fti 

o 
o 


I 


I 

i 


5\  V 


s 


g 


al^«^^lli 


1,8 


^  itsni 


w  d  a>>*H»4.l 


O 


654 


SATELLITES  OF  SATI7SN,  1919^ 


GREENWICH  MEAN  THIS. 

In  the  dksmn  on  the  praceding  page,  the  pofaita  ol  tlie  «riilli  aowked  ''0** 
eaalem  eUmgatian,  aa  aeen  in  an  inverting  teleacqpe.  Tlie  ttmea  of  theae 
loond  fram  the  following  tables,  and  the  apparent  porftioii  el  a  ■rtellite  aft  any 
be  mariced  on  the  diagiam  by  setting  off  on  the  praper  otbift  the  eli^aed  latm 
honxB  since  the  last  eaatem  elongation.  The  orbits  ol  the  live  Imiar  Mrtriifftea 
circular,  and  the  time  of  any  greatest  elongatiop  not  givtti  in  the  taUea  nay  be 
from  those  given  by  adding  or  subtracting  the  pioper  mnltipie  of  fte  aseai 
ntan,  Hyperion,  and  lapetus  the  eocentridty  is  taken  Into  aoooufti  and  for 
both  of  the  greatest  elongations  and  of  the  con jonctioiia  aie  given.  Hie  lolhiwipg 
are  used  in  the  tables: 


those  of  the 
may  be 
time  may 
in  days  and 


nadily  fomid 

thettmei 
ahhieviatiooB 


E.,  Eastern  Elongation. 
W.,  Western  Elongation. 


I.,  Inferior  Gonjimction  (north  of  plaaet). 
8.,  Superior  Oonjunctioii  (sooth  of  planflt). 


MIMAS. 
QrmOut  EUmgaJtkmi  Fui&letiillt  IMt&iSmm. 


d    h 
Jan.      118.5W. 
2 17.1  W. 
3 16.7  W. 
4 14.3  W. 
5  1.6  E. 

d    h 
Jan.  30  23.6  W. 
31 22.1  W. 
Feb.    120.8W. 

2 19.4  W. 

3 18.0  W. 

Feb.  28 17.2  E. 
Mar.    116.9E. 

2 14.6  E. 

3 13.1  E. 

4  0.4  W. 

d    li 
Apr.    lUJB. 
2 16.8  E. 
8U.4E. 
4 14.0  E. 
612.7B. 

M*y  1416.4W. 

lf]0.8B.' 
»1BJ(B. 
SI17.1B. 

—        d    fc 
Nov.  22  COW. 

2222.6W. 

2S21JW. 

MUJW. 

25 18.6  W. 

6  0.3  S. 

6  22.9  E. 

7  21.6  E. 

8  20.1  E. 
918.7E. 

4 16.6  W. 
5 16.2  W. 
6 13.8  W. 
7  LIE. 
7 12.4  W. 

4U.7E. 
4  23.0  W. 
6  21.6  W. 
6  20.2  W. 

7 18.8  W. 

62t.6WH 
7il.2W. 
819.8W. 
•  1B.4W. 
10 17.1  W. 

28 18.7  B. 
2814.SB. 
24 12.9  B. 
2818.8W. 
2917.4W. 

29  1.6B. 

80  0.3E. 

80  22.9  B. 

Dec.   I21J^E. 

2  20.1  E. 

10 17.3  E. 
11 15.9  E. 
12 14.6  E. 

13  1.9  W. 

14  0.5  W. 

7  23.7  E. 

822.4E. 

9  21.0  E. 
10 19.6  £. 
11 18.2  E. 

8 17.5  W. 

9 16.1  W. 
10 14.7  W. 
11 13.3  W. 
12 11.9  W. 

11 16.7  W. 

12 14.8  W. 

13 12.9  W. 
16  21.6  S. 
16  20.1  B. 

30 16.0  W. 

31 14.6  W. 

June  113.2W. 

6 17.7  E. 

7 16.8  E. 

3 18.7  E. 
4 17.4  E. 

7  1.9  W. 

8  0.6  W. 
8  23.1  W. 

14  23.1  W. 

15  21.7  W. 

16  20.3  W. 
17 18.9  W. 
18 17.5  W. 

12 16.8  E. 
13 15.4  £. 
14 14.0  E. 
15  1.3  W. 
15 12.6  E. 

12  23.2  E. 

13  21.8  E. 

14  20.5  E. 
15 19.1  E. 
16 17.7  E. 

17 18.7  E. 
18 17.3  E. 
19 16.9  E. 
20 14.6  E. 
21 13.2  E. 

8 14.9  E. 

9 13.6  E. 
14 18.0  W. 
16 16.6  W. 
16 16.2  W. 

9  21.8  W. 
10  20.4  W. 
11 19.0  W. 
12 17.6  W. 
15  2.2  E. 

19 16.2  W. 
20 14.8  W. 

21  2.1  E. 
21 13.4  W. 

22  0.7  E. 

16  0.0  W. 

16  22.6  W. 

17  21.2  W. 
18 19.8  W. 
19 18.4  W. 

17 16.3  E. 
18 14.9  E. 
19 13.5  E. 
20 12.2  E. 
2023.5  W. 

23  21.7  W. 

24  20.4  W. 
25 19.0  W. 
26 17.6  W. 
27 16.2  W. 

17 13.8  W. 

.... 

Oct.  30*26.4  E. 
31 19.1  E. 

16  0.8  E. 
18  23.4  E. 

17  22.0  E. 

18  20.6  E. 
1919^E. 

22  23.3  E. 

23  21.9  E. 

24  20.5  E. 
25 19.1  E. 
26 17.8  E. 

20 17.0  W. 
21 15.6  W. 
22 14.2  W. 
23  1.6  E. 
23 12.9  W. 

21 22.1  W. 
22  20.7  W. 
23 19.3  W. 
24 17.9  W. 
25 16.6  W. 

28 14.8  W. 

29 13.6  W. 

May    2  20.6  E. 

3 19.2  E. 

4 17.9  E. 

Nov.  5  0.8  W. 
5  23.6  W. 
022.1W. 
7  20.7  W. 
8 19.8  W. 

20 17.8  E. 
21 16.6  E. 

23  2.4  W. 

24  LOW. 
24  23.6  W. 

27 16.4  E. 
28 15.0  E. 
29  2.3  W. 
29 13.6  E. 
SO  0.9  W. 

24  0.2  E. 
24 11.6  W. 
24  22.8  E. 
26  21.4  E. 
26  20.0  E. 

26 15.2  W. 
27 13.8  W. 
28 12.4  W. 

29  22.3  E. 

30  21.0  E. 

5 16.5  E. 

6 15.1  E. 

7 13.7  E. 
11 19.6  W. 
12 18.2  W. 

13  LIE. 

13  23.7  E. 

14  22.4  E. 
16  21.0  E. 
16 19.6  E. 

25  22.2  W. 
.28  20.8  W. 
27 19.5  W. 
28 18.1  W. 
29 16.7  W. 

30 12.2  E. 

27 18.6  E. 

31 19.6  E. 

13 16.8  W. 

21  1.4  W. 

31  2.6  E. 
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GBEENWIGH  MEAN  TIME. 


ENCELADUS. 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.   1  9.7  £. 

Feb.  10  3.1  E. 

Mar.  21 20.5  E. 

Apr.  30 14.2  E. 
Mi^  123.1E. 

June  0  8.1  E. 

Nov.  23 13.6  E. 

2 18.6  £. 

11 12.0  E. 

23  5.4  E. 

10 17.0  E. 

24  22.4  E. 

4  3.4  E. 

12  20.8  E. 

24 14.3  E. 

3  8.0  E. 

12  1.9  E. 

26  7.3  E. 

5 12.3  E. 

14  5.7  E. 

25  23.2  E. 

416.9E. 

13 10.8  E. 

27 16.2  E. 

621.2E. 

15 14.6  E. 

27  8.1  E. 

6  1.8  E. 

14 19.7  E. 

29  LIE. 

8  6.1  E. 

16  23.5  E. 

28 17.0  E. 

7 10.7  E. 

16  4.6  E. 

30 10.0  E. 

9 14.9  E. 

18  8.3  E. 

SO  1.8  E. 

8 19.6  E. 

17 13.5  E. 

Dec.  118.9E. 

10  23.8  E. 

19 17.2  E. 

31 10.7  E. 

10  4.5  E. 

18  22.4  E. 

3  3.8  E. 

12  8.7  E. 

21  2.1  E. 

Apr.  119.6E. 

11 13.3  E. 

20  7.3  E. 

412.7E. 

13 17.6  E. 

22 11.0  E. 

3  4.5  E. 

12  22.2  E. 

•  •  •  • 

521.5E. 

15  2.4  E. 

23 19.8  E. 

4 13.4  E. 

14  7.1  E. 

•  •  •  . 

7  6.4  E. 

16 11.3  E. 

25  4.7  E. 

5  22.3  E. 

15 16.0  E. 

Oct.  29  21.5  E. 

8 15.3  E. 

17  20.2  E. 

26 13.6  E. 

7  7.1  E. 

17  0.9  E. 

31  6.4  E. 

10  0.2E. 

19  5.1  E. 

27  22.5  E. 

8 16.0  E. 

18  9.8  E. 

Nov.  115.3E. 

11  9.1  E. 

20 14.0  E. 

Mar.  1  7.4  E. 

10  0.9  E. 

19 18.7  E. 

8  0.2  E. 

12 18.0  E. 

21 22.8  E. 

2 16.2  E. 

11  9.8  E. 

21  3.6  E. 

4  9.1  E. 

14  2.9  E. 

23  7.7  E. 

4  LIE. 

12 18.7  E. 

22 12.5  E. 

5 18.0  E. 

151L7E. 

24 16.6  E. 

5 10.0  E. 

14  3.6  E. 

23  21.4  E. 

7  2.9  E. 

16  20.6  E. 

26  1.5  E. 

6 18.9  E. 

15 12.4  E. 

25  6.3  E. 

8 11.8  E. 

18  5.5  E. 

27 10.3  E. 

8  3.8  E. 

16  21.3  E. 

26 15.2  E. 

9  20.7  E. 

19 14.4  E. 

28 19.2  E. 

9 12.6  E. 

18  6.2  E. 

28  0.1  E. 

11  5.5  E. 

20  23.3  E. 

30  4.1  E. 

10  21.5  E. 

19 15.1  E. 

29  9.0  E. 

12 14.4  E. 

22  8.2  E. 

31 13.0  E. 

12  6.4  E. 

21  0.0  E. 

30 17.9  E. 

13  23.3  E. 

23 17.0  E. 

Feb.  121.8E. 

13 15.3  E. 

22  8.9  E. 

June  1  2.8  E. 

15  8.2  B. 

25  1.9  E. 

3  6.7  E. 

15  0.1  E. 

23 17.8  E. 

2 11.7  E. 

16 17.1  E. 

26 10.8  E. 

4 15.6  E. 

16  9.0  E. 

25  2.7  E. 

3  20.6  E. 

18  2.0  E. 

27 19.7  E, 

6  0.5  E. 

17 17.9  E. 

26 11.6  E. 

5  5.4  E. 

19 10.9  E. 

29  4.6  £. 

7  9.3  E. 

19  2.8  E. 

27  20.4  E. 

6 14.3  E. 

20 19.8  E. 

30 13.4  E. 

8 18.2  E. 

20 11.7  E. 

29  5.3  E. 

7  23.2  E. 

22  4.7  E. 

31 22.3  E. 

TETHY8. 


Jan. 


Feb. 


d  h 
121.7E. 
3 19.0  E. 
5 16.3  E. 
7 13.6  E. 
9 10.9  E. 

11  8.2  E. 
13  5.5  E. 
15  2.8  E. 

17  0.1  E. 

18  21.4  E. 

20 18.7  E. 
22 16.0  E. 
24 13.3  E. 
26 10.6  E. 
28  7.8  E. 

30  5.1  £. 

1  2.4  E. 

2  23.7  E. 
4  21.0  K 
618,3£. 

815.6E. 


d     h 

Feb.  10 12.9  E. 

12 10.2  E. 

14  7.4  E. 

16  4.7  E. 

18  2.0  E. 

19  23.3  E. 
21 20.6  E. 
23 17.9  E. 
25 15.2  E. 
27 12.5  E. 

Mar.  1  9.8  £. 
3  7.1  £. 
5  4.4  £. 
7  1.6  E. 
822.9E. 

10  20.2  E. 
12 17.5  £. 
14 14.8  E. 
16 12.1  £. 
IB  9.4  E. 


20  6.7 E 


I 


d     h 
Mar.  22  4.0  £. 

24  L3E. 
2522.6E. 
27 19.9  E. 

29 17.2  E. 

31 14.5  E. 
Apr.    21L8E. 

4  9.1  £. 
6  6.4  £. 
8  3.7  £. 

10  1.0  E. 

11 22.3  E. 
13 19.7  E. 
15 17.0  E. 
17 14.3  £. 

19 11.6  E. 
21  8.9  E. 
23  6.2  E. 

25  3.5  E. 
27  0.8  E. 


d     h 
Apr.  30 19.4  E. 
May    2 16.8  E. 

414.1E. 

6 11.4  E. 

8  8.7  E. 

10  6.0  £. 
12  3.3  E. 

14  0.7  E. 

15  22.0  E. 
17 19.3  E. 

19 16.6  E. 
21 14.0  E. 
23 11.3  £. 
25  8.6  £. 
27  5.9  £. 

29  8.2  £. 

31  0.6  E. 

June   121.9E. 


Dec. 


28  22.1  £.  I 


7  W.^ia, 


d     h 

June  9 11.2  E. 

11  8.5  E. 

13  5.8  E. 

15  3.2  E. 

17  0.5  E. 

18  21.8  E. 
20 19.2  £. 

•     •     •     • 

Oct.  31  6.4  £. 

Nov.  121.7E. 
3 19.0  E. 
5 16.4  E. 
7 13.7  E. 
9U.0E. 


11  8.8  E. 
13  5.6  E. 
15  2.9  E. 
YI  ^.^^.^ 

7ft  \%.^^. 


d  h 
Nov.  22 16.2  E. 
24 13.5  E. 
26 10.8  £. 
28  8.2  £. 
30  5.5  E. 


2  2.8  £• 
4  0.1  E. 
521.4E. 
7 18.7  E. 
916.0E. 

11 13.3  E. 
13 10.6  E. 
15  7.9  £. 
17  5.2  £. 

19  2.6  E. 

20  23.9  E. 
222L2E. 
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OBBENWIOH  HBAV  TDOE; 


DIONE. 

d    h 

d    h 

d    h 

d    li 

4    k 

d    h 

Jan. 

2  5.7  E. 

Feb. 

.12  6J(E. 

Mar. 

26  7.4  E. 

May 

5  8.6B. 

JiittslftlA.4B. 

Nor«21  6.9E. 

423.4E; 

15  0.2  E. 

28  1.0E. 

8  2.3  E. 

18  4.1  E. 

U  0.6E. 

7 17.0  E. 

17 17.8  E. 

30 18.7  E. 

10S0.0E. 

tOtlJE. 

S618.8E. 

10 10.7  E. 

20 11.5  E. 

Apr. 

212.4B. 

U13.7B. 

2815J»E. 

Sfl2.0E. 

13  4.4  E. 

23  5.1  E. 

5  6.0  E. 

16  7.4  E. 

•  •  •  • 

Dee.  2  5.7  E. 

15  22.0  E. 

2522.8  E. 

72S.7E. 

19  1.2  E. 

■  •  •  • 

483.4E. 

18 15.7  E. 

28 16.4  E. 

10 17.4  £. 

21 18.9  E. 

Got.  2715i(E. 

7 17.1  B. 

21  9.3  E. 

Mar. 

8 10.1  E. 

13 11.1  E. 

24 12.6  E. 

8t  9JE. 

10 10.8  E. 

24  3.0  E. 

6  3.7  E. 

16  4.8  E. 

27  6.3E. 

Vcnr 

.  S  S.OE. 

IS  4.5  E. 

26  20.6  £. 

8  21.4  E. 

18  22.4  E. 

80  0.0  E. 

410.7  B. 

1S22J2E. 

29 14.3  E. 

11 15.0  E. 

21 16.1  E. 

JtllM 

i  117.7B. 

7 14.4  E. 

18 15.9  £. 

Feb. 

1   7.9  E. 

14  8.7  B. 

24  9.8  E. 

411i(E. 

10  8.1  E. 

SI  9.6  E. 

4  1.6E. 

17  2.4  E. 

27  3.5  E. 

7  5.2  B. 

18  1.8  E. 

S4  8.2  E. 

6 19.2  E. 

19  20.0  E. 

29  21 .2  B. 

t22.»E. 

1519J»E. 

S6S0.9E. 

9 12.9  E. 

22 13.7  E. 

May 

2 14.9  E. 

lfl6.6E. 

• 

•  ■ 

1818JIB. 

SS14.6E. 

RH] 

BSA. 

i 

s 

r 

d    h 

d    h 

d    h 

d    h 

4    h 

—             *       k 

Jan. 

1 16.3  E. 

Feb. 

.11  7.3  B. 

Mar. 

23  22.3  E. 

May 

8 18.9  E. 

June  18  6.4  B. 

Nov.SS  S.2E. 

6  4.6  E. 

15 19.6  E. 

28 10.6  E. 

8  2.4E. 

171BJB. 

S714.7E. 

10 16.9  E. 

20  7.9  B. 

Apr. 

123.0B. 

IS  14.8  E. 

. 

•  •  •  • 

Dee.  S  8.1  E. 

15  5.3  E. 

24  20.2  E. 

6 11.4  E. 

17  8.8E. 

•  •  •  ■ 

615.6E. 

19 17.6  E. 

Mar. 

1  8.6  B. 

1023^B. 

SI15.8E. 

Oot. 

81U.7E. 

11  4.0E. 

24  6.0  E. 

5  20.9  E. 

15 12.2  E. 

26  4.8  E. 

Nov 

.  5  0.2E. 

15 16.5  E. 

28 18.3  E. 

10  9.2  E. 

20  0.6  E. 

30 16.8  E. 

9 12.7  B. 

20  4.9  E. 

Feb. 

2  6.6  E. 

14  21.6  E. 

24 13.0  E. 

June 

)  4  5.3  E. 

14  1.2  E. 

24 17.3  E. 

6 19.0  E. 

19  9.9  E. 

29  1.5E. 

8 17.8  E. 

18 18.7  E. 

29  5.7  £. 

TITAN. 

d     h 

d    h 

d    h 

d    h 

d    h 

d    h 

Jan. 

3 18.8  W. 

Feb. 

2011.5  W. 

Apr. 

9  4.8  W. 

May  27  1.8W. 

Oct. 

18  5.9  W. 

Dec.   5  5.2  W. 

11 23.2  E. 

28 16.0  E. 

17  9.9  E. 

June 

»  4  7.5  E. 

26 10.6  E. 

13  9.2  E. 

19 16.6  W. 

Mar. 

8  9.0  W. 

25  3.4  W. 

12  1.6  W. 

Nov 

.  8  6.0  W. 

21  4.2  W. 

27  20.9  E. 

16 13.6  E. 

May 

3  8.7  E. 

20  7.4  E. 

11 10.5  E. 

29  7.9  £. 

Feb. 

4 14.1  W. 

24  6.8  W. 

11  2.4  W. 

•     •     •     ■ 

19  5.8  W. 

•  •  *  . 

12 18.5  E. 

Apr. 

111.6E. 

19   7.9  E. 

•     •     •     • 

27 10.0  E. 

.... 

HYPERION. 

d     h 

d     h 

d     h 

d     h 

d    h 

d    h 

Jan. 

11   8.0  W. 

Feb. 

22 14.0  W. 

Apr. 

5  22.6  W. 

May  18 12.5  W. 

.... 

Nov.  27 14.5  W. 

21 19.8  E. 

Mar. 

5  1.8E. 

1611.9  E. 

29  5.0  E. 

Oct. 

26  23.8  E. 

Dec.   822.1  £. 

Feb. 

lll.OW. 

15 17.8  W. 

27  4.9  W. 

June 

821.6W. 

Nov 

.  6  4.5  W. 

18  23.4  W. 

11 22.6  E. 

26  6.1  E. 

May 

7 19.6  E. 

19 16.0  E. 

17 11.7  E. 

80  6.9  £. 

lAPETUS. 

d    h 

d    h 

d     h 

d    h 

d    h 

d    h 

Jan. 

20  8.41. 

Feb. 

27 14.3  S. 

Apr. 

8 15.7 1. 

May  17 12.3  S.  | 

Oct. 

26  22.5  S. 

Dec.   615.01. 

Feb. 

7  21.9  W. 

Mar. 

20  3.8  E. 

27 10.7  W. 

June 

7 16.6  E. 

Nov.  17  1.5  E.I 

26 14.5  W. 
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DIFFERENTIAL  COORDINATES  OF  PHOEBE. 


^    ^^^^^m 

FOR  GREENWICH  MEAN 

NOON. 

■ 

[>»te. 

«PlL-«B»t. 

^Vtu'^Ut. 

Pate. 

«Pll.-«B»t. 

^lu-^t. 

Dfttt. 

C^FlL^OatiM. 

fch.— ^rt. 

m 

t 

/ 

ft 

m 

8 

* 

f 

m 

8 

t           »9 

1.        1 

»1 

11.6 

+  9 

11 

Apr.  15 

-2 

24.1 

+12 

26 

• 

•     •     • 

•          .    . 

3 

13.9 

9 

23 

17 

2 

24.2 

12 

23 

• 

•    •    • 

•          .    • 

5 

16.3 

9 

34 

19 

2 

24.2 

12 

20 

Sept.  25 

+0 

20.0 

-  3    49 

7 

18.6 

9 

45 

21 

2 

24.2 

12 

16 

27 

0 

23.2 

4     8 

9 

21.0 

9 

56 

23 

2 

24.1 

12 

13 

29 

0 

26.4 

4    26 

11 

_i 

23.3 

+10 

6 

25 

-2 

24.0 

+12 

9 

Oct.     1 

+0 

29.5 

-4    45 

13 

25.6 

10 

16 

27 

2 

23.8 

12 

6 

3 

0 

82.6 

6  .  8 

15 

27.8 

10 

26 

29 

2 

23.5 

12 

2 

5 

0 

85.6 

5    21 

17 

30.0 

10 

36 

May     1 

2 

23.2 

11 

57 

7 

0 

38.6 

5    39 

19 

32.2 

10 

45 

3 

2 

22.8 

11 

53 

9 

0 

41.6 

6    57 

21 

,,„i 

34.4 

+10 

54 

5 

-2 

22.4 

+11 

48 

11 

+0 

44.6 

-  6    14 

23 

36.5 

11 

2 

7 

2 

21.9 

11 

44 

13 

0 

47.6 

6    31 

25 

38.6 

11 

10 

9 

2 

21.3 

11 

39 

15 

0 

50.3 

6    48 

27 

40.6 

11 

18 

11 

2 

20.7 

11 

34 

17 

0 

63.1 

7      6 

29 

42.6 

11 

26 

13 

2 

20.0 

11 

28 

19 

0 

55.8 

7    21 

31 

_i 

44.6 

+11 

33 

15 

-2 

19.3 

+11 

23 

21 

+0 

58.6 

-  7    36 

t).      2 

46.5 

11 

39 

17 

2 

18.5 

11 

17 

23 

1.1 

7    52 

4 

48.4 

11 

46 

19 

2 

17.7 

11 

11 

25 

3.7 

8      7 

6 

50.2 

11 

52 

21 

2 

16.8 

11 

5 

27 

6.2 

8    21 

8 

52.0 

11 

57 

23 

2 

15.8 

10 

58 

29 

8.7 

8    35 

10 

""1 

53.7 

+12 

3 

25 

-2 

14.8 

+10 

52 

31 

+1 

11.0 

-  8    48 

12 

55.4 

12 

8 

27 

2 

13.7 

10 

45 

Nov.    2 

13.3 

9      1 

14 

57.1 

12 

12 

29 

2 

12.5 

10 

38 

4 

15.6 

9    14 

16 

58.7 

12 

17 

31 

2 

11.3 

10 

31 

6 

17.7 

9    26 

18 

2 

0.3 

12 

21 

June    2 

2 

10.1 

10 

23 

8 

19.8 

9    38 

20 

-2 

1.8 

+12 

25 

4 

-2 

6.8 

+10 

16 

10 

+1 

21.8 

-  9    49 

22 

2 

3.3 

12 

28 

6 

2 

7.4 

10 

8 

12 

23.7 

9    59 

24 

2 

4.7 

12 

31 

8 

2 

5.9 

10 

0 

14 

25.6 

10      9 

26 

2 

6.1 

12 

34 

10 

2 

4.4 

9 

51 

16 

*■ 

27.3 

10    18 

28 

2 

7.4 

12 

36 

12 

2 

2.9 

9 

42 

18 

_ 

J 

29.0 

10    27 

r.      2 

-2 

8.7 

+12 

39 

14 

-2 

1.3 

+  9 

33 

20 

+1 

30.6 

-10    35 

4 

2 

10.0 

12 

41 

16 

59.6 

9 

24 

22 

32.1 

10    42 

6 

2 

11.2 

12 

42 

18 

57.9 

9 

15 

24 

33.6 

10    49 

8 

2 

12.3 

12 

43 

20 

56.1 

9 

5 

26 

34.9 

10    55 

10 

2 

13.4 

12 

44 

22 

X 

54.3 

8 

55 

28 

36.2 

11      1 

12 

-2 

14.5 

+12 

45 

24 

„_1 

52.4 

+  8 

44 

30 

+1 

37.3 

-11      6 

14 

2 

15.5 

12 

46 

26 

50.5 

8 

34 

Dec.    2 

38.4 

11    10 

16 

2 

16.4 

12 

46 

28 

48.5 

8 

23 

4 

39.4 

11    14 

18 

2 

17.3 

12 

46 

30 

46.4 

8 

12 

6 

40.3 

11    17 

20 

2 

18.1 

12 

46 

July     2 

44.3 

8 

0 

8 

41.1 

11    19 

22 

-2 

18.9 

+12 

46 

4 

^1 

42.1 

+  7 

49 

10 

+1 

41.8 

-11    21 

24 

2 

19.6 

12 

45 

6 

39.9 

7 

37 

12 

42.4 

11    22 

26 

2 

20.3 

12 

45 

8 

37.6 

7 

24 

14 

43.0 

11    23 

28 

2 

20.9 

12 

44 

10 

35.3 

7 

12 

16 

43.5 

11    23 

30 

2 

21.5 

12 

43 

12 

33.0 

6 

59 

18 

43.8 

11    22 

r.       1 

-2 

22.0 

+12 

41 

14 

^1 

30.6 

+  6 

46 

20 

+1 

44.1 

-11    21 

3 

2 

22.5 

12 

40 

16 

28.1 

6 

32 

22 

44.3 

11    19 

5 

2 

22.9 

12 

38 

18 

25.6 

6 

18 

24 

44.4 

11    16 

7 

2 

23.3 

12 

36 

20 

23.0 

6 

4 

26 

44.5 

11    13 

9 

2 

23.6 

12 

34 

22 

20.4 

5 

50 

28 

44.4 

11      0 

11 

-2 

23.8 

+12 

31 

24 

^1 

17.7 

+  5 

35 

30 

+1 

44.3 

-11      5 

13 

-2 

24.0 

+12 

28 

26 

—1 

15.0 

+  5 

20 

32 

+1 

44.0 

-V\     ^ 

5934 

*»— 1919 — 

-42 

6GiB  BATEUtlTES  07  8AX0BNi:»lie 


AppHMit  dtoUDM  dI  wMUta  —  /^'- 


SATELLITES  OP  8ATUKN,  1919. 

1         ■  £ 


BMOIMMOIUI-I'^- 


SATELLITES  OF  8ATUSN,  1919: 
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FOR  IIEAN 
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8ATELUTES  OP  TJBAHTJS,  1919. 


AFFABENT  ORBITS  OP  THE  SATELLITES  OP  UKANU8  AT  DATE  OP  OPPOSITION. 
AVOUETT  S»,  1919,  AS  SEEN  IN  AN  INVERTnta  TELBSOOPE. 

South 


Apparent  Aptide*. 


-• 

radtlan 

Ami*. 

App.  Dmuum. 

Arid. 

UmbcW. 

May  13 
Aug.  21 
Nov.  2a 

347.6 
34I.» 
348.4 

13,1 
13.9 
13.1 

18.3 
19.4 
18.3 

Dta. 

App.I>imDo*i. 

Al>^ 

muuift. 

ObMVL 

U»y  13 
Aug.  21 
Not.  29 

347.5 
347.» 
348.4 

30.0 
31.8 
30.0 

40.1 
42.5 
40.1 

North 


GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 

UMBRIEL. 

TITANLA. 

OBEROS. 

Nortb.       1        South. 

North. 

Bouth. 

North. 

South. 

North  and  SoilL 

d     h 

d     h 

d     h 

May  29  21.5 

June    216.2 

May  1520.3 

May  17  22.( 

May     917.2 

Hay  14   1.6 

June 

8  9,9  S. 

June    610.E 

10  5,e 

24   3.2 

14   0.4 

1719,1 

June    110,1 

June    311.t 

27   3.0 

31 11.5 

21 21.0  N, 

2113.5 

25  8.6 

917.0 

11 18.1 

June    419.9 

June   9  4.4 

29   3.3 

July     222.C 

17  23.9 

20  1.6 

13 12-8 

1721.3 

July 

5  8,1  N'. 

July    616.7 

1011.5 

26  8.8 

28   8.( 

22  5,8 

2614.3 

14   6.2 

IS  O.S 

July     4 13,8 

July    615.5 

3022.7 

21 19,7 

25 14.^ 

1220.7 

14  22,4 

July     915.7 

14  0.2 

2512.8S. 

29  9.1 

Aug.    2  3.f 

21   3.6 

23  5.S 

18  8.6 

2217.1 

1   6,4  S. 

AuL'.    5  22.6 

917.; 

29 10.5 

31 12.2 

27   1.6 

31 10.0 

8  0-OS, 

1312.1 

17  a.t 

AuR.    617,4 

Aug.    819.2 

Aug.    418-5 

Aug.    9  3.0 

21   1.5 

24  20.a 

15  0.4 

1311,5 

1720.0 

2815.0 

Sept.  1  B.T 

23  7.3 

25  g.o 

22  4.5 

2613.0 

28  4,SN, 

Sept.  5  4.5 

3114.2 

Sept.  216,0 

3021.4 

Sept.  4  5.9 

Wept 

3  22,4  S, 

1218.0 

1612.7 

Sept.   821.2 

1022-9 

Sept.    814.4 

1222.9 

20   7.4 

24   2.2 

17   4.1 

19  5.8 

17   7.4 

21 15.9 

17   9.6  S. 

2720,9 

Oct.     115.7 

2511.0 

2712.8 

26  0.4 

30  8.8 

Oct.     3 18.0 

Oct.     519.7 

Oct.     417.4 

1223,9 

1818.6 

12   0,9 

14   2.7 

13 10.3 

17  18.8 

(V-t 

7  14-4 R, 

24   8.1 

20   7.9 

22  9,6 

22  3,3 

2611.8 

28   2,9 

3121.6 

2814.8 

3016.5 

3020.3 

Nov.    4  4.7 

21   1.6  S. 

Nov.    416.4 

Nov.    811.1 

Nov.    521.7 

Nov.    723.5 

Nov.    813.2 

1221.7 

14   4.7 

17   6-2 

Not 

1919.3 

2314.0 

2211.6 

2413,4 

2523,1 

30   7.6 

10  6  3S. 

27  8.8 

Dec,    1  3.5 

3018.6 

Dec,    2  20.3 

Dec.    416.1 

Dec.    9  0,5 

1623  SS. 

In  the  above  diagram  the  central  circle  represents  the  planet. 

For  Ariel  every  third  greatest  elongation  ia  given,  and  tar  Umbriel  eTery  alteniat«  one;  tha 
iotcnnodiato  onee  may  be  found  by  adding  multiples  of  the  period  of  the  satellite. 

Sidereal  period  of  Ariel,  2*  12>'.«9-,  ol  \]tB\.T\e\,  \*  ^--Afift-,  til'K.Unia.  8*  W.B41;  ol  ObecoB. 
W-'JJMJS, 
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APPARENT  ORBIT  OF  THE  SATELLITB  OP  KBFTDNS  AT  DATE  OP  OPPOSITION, 
JANUARY  28,  1919,  AS  SEEN  IN  AN  INVERTINO  TELESCOPE. 

South 


North 


DaU. 

P08itlODAllgl« 

ofApiJs. 

Apparent  DisUnce 
atApslB. 

Jan.     21 
May      1 
Oct.     12 
Dec.    31 

• 

125.1 
123.4 
128.2 

128.0 

• 

16.8 
16.2 
16.0 
16.7 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


East. 

Wert. 

Eart. 

W»t. 

East. 

West. 

d      h 

d      h 

d      h 

d      h 

d      h 

d      h 

Jan.         6  12.7 

Jan.      9  11.2 

Mar. 

29  20.3 

Apr. 

1  18.8 

Oct.     15  13.8 

Oct.    18  12.2 

12    9.8 

15    8.3 

Apr. 

4  17.4 

7  15.9 

21  10.7 

24    9.2 

18    6.9 

21    5.5 

10  14.4 

13  13.0 

27    7.7 

30    6.2 

24    4.0 

27    2.6 

• 

16  11.5 

19  10.0 

Nov.     2    4.8 

Nov.     5    3.3 

30    1.2 

Feb.     1  23.7 

22    8.6 

25    7.1 

8    1.8 

11    0.3 

• 

Feb.        4  22.3 

7  20.8 

28    5.6 

May 

1    4.1 

13  22.8 

16  21.3 

10  19.4 

13  17.9 

May 

4    2.7 

7    1.2 

19  19.8 

22  18.3 

16  16.5 

19  15.1 

9  23.7 

12  22.2 

25  16.9 

28  15.4 

22  13.6 

25  12.2 

15  20.7 

18  19.2 

Dec.     1  13.9 

Dec.     4  12.4 

28  10.8 

Mar.      3    9.3 

21  17.7 

24  16.2 

7  11.0 

10    9.5 

Mar.        6    7.9 

9    6.4 

27  14.7 

30  13.2 

13    8.0 

16    6.6 

12    5.0 

15    3.5 

June 

2  11.7 

June 

5  10.2 

19    5.1 

22    3.7 

18    2.1 

21    0.6 

25    2.2 

28    0.8 

23  23.2 

26  21.7 

Oct. 

9  16.8 

Oct. 

12  15.3 

30  23.3 

33  21.9 

In  the  above  diagram  the  central  circle  represents  the  planet. 
The  sidereal  period  of  the  satellite  of  Neptune  is  5^  21^.044. 
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Authority  for— 


No. 


Latitude. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
23 
29 
30 

31 
32 
33 
34 
35 

36 
37 
3S 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 


Lef  06ff.  Attnn.t  BnixellM,  1907. 
Letter  from  Qo>vt.  Astronomer,  191S. 
Letter  from  Govt.  Astronomer.  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Let  Oht,  Attnn.f  BraxeOes,  1907. 
PuhlieatioM  of  Obs.,  1909. 
Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

PuhlicatwnB  of  Obs.,  1915. 
See  footnote  (*). 
Pubhl.  MVOsserv.,  1900. 
Harvard  Annals^  1903. 
Armagh  Oataiogue  of  Stan,  1840. 

Annates  de  VObs.j  1910. 
.  Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Let  Oht.  AttTon^BruxtSkaf  1907. 
Letter  from  Director,  1897. 

Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3545. 1898. 
Letter  from  Director,  1913. 
Astron.  Nach.y  Nr.  3170, 1893. 

Let  Oht.  Attron..  Bruzelles,  1907. 
Berliner  Jahrbuch. 
Astron.  Nach..  Nr.  2805, 1887. 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
T-ietter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Letter  from  Director,  1909. 

Letter  from  Director,  1895. 
Beob.  zu  Bothkamp,  1872. 
Astron.  Nach.,  Nr.  15,  1822. 
Letter  from  Director,  1897. 
British  Nautical  Almanac. 

Letter  from  Director,  1913. 
AnnalesdeVObs.,  1857. 
Astron.  Nach.,  Nr.  2752, 1886. 
Letter  from  Director,  1879. 
Harvard  Annals ^  1887. 

CapeOen.  Catdtogut  of  Start,  ISSS. 
See  footnote  (<<). 
Letter  from  Director,  1913. 
AnnaUsdeVObs.,  1904. 
Letter  from  Director,  1913. 


Longitude. 


Let  Obt.  Attron.,  Brozettet,  1907. 
Letter  fnmk  Govt.  AstronoiiMr,  191S. 
Lettertrom  Govt.  Astronomer,  1913. 
Letter  from  Director,  1913. 
Letter  frtxn  Director,  1913. 

Astron.  Naeh,,  Nr.  3903, 1905. 
PublicaHons  of  Obs.,  1909. 
Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Publications  of  Obs.,  1915. 
See  footnote  (^). 
Astron.  Nach.,  Nr.  3993, 1905. 
Harvard  Annids,  1903. 
Armagh  CUaiogui  qf  Start,  1340. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Let  Oht.  ii«(nm^  Bruzelles,  1907. 
Letter  from  Director,  1897. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3170, 1893. 

Let  Obt.  Attron.,  Bruzelles,  1907. 
Astron.  Naeh,,  Nr.  3202, 1893. 
Astron.  Nach.,  Nr.  2805, 1887. 
British  Nautical  Almomac. 
Letter  from  Director,  1913. 


Deserlption. 


Obs.  Ftfis  Acad,  of  SoL.  Hendaya. 
Govt.  Obs.,  since  1884. 
(jovt.  Obs.,  before  1884. 
Dudley  Obs.,  since  1898. 
Dudley  Obs.,  bef<M:e  1893. 

At  Boonrteh.  Old  Obt.  S'.S  8.,  8i  E. 
•  Obs.  Western  Univ.of  Fau,8inoe  1906. 
Obs.  Western  Unlv.of  Fau,befbre  190& 
Amherst  Ck>Ue|e  Obs.,  sinaa  1903. 
Lawrence  Ods.,  before  1903.   C 

Detroit  Obs.,  Univ.  of  Mich. 

Underwood  Obs.,  Lawrence  CoUece. 
Royal  Observatory. 
Branch  of  Harvard  Coll.  Obs. 
Armagh  Observatory. 

c  National  Observatory. 
Johns  Hopkins  Univ.  Obs. 
Remeis  Ooservatory. 
Fabra  Obs.,  Acad,  of  8oi.  and  Arts. 
Smith  Obs.,  Beloit  College. 

Hambuig  Obs.,  since  1909. 
Students^  Obs.,  Univ.  of  Oal. 
Royal  Obs.,  since  1835. 
Royal  Obs.,  before  1835. 
Urania  Observatory. 

Treptow  Observatory. 
Observatorv,  Cantonal  Univ. 
National  Observatory. 
Private  Obs.  of  Earl  of  Rosse. 
Kirkwood  Obs.,  Univ.  of  Ind. 

Letter  from  Director,  1913.     '  National  Observatory. 
Letter  from  Director,  1913.     !  Government  Observatory. 
Astron.  Nach.,  Nr.  3993, 1905.  j  Royal  Observatory. 
Annates  de  VObs.,  1885.  Obs.,  Univ.  of  Bordeaux. 


Letter  from  Director,  1909. 

Letter  from  Director,  1895. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  15,  1822. 
Astron.  Nach.,  Nr.  3993, 1905. 
«  British  Nautical  Almanac. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  2752, 1886. 
Letter  from  Director,  1879. 
V.  S.  C.  and  O.  S.  Report,  1897. 

Monthig  trotieet.R.A.S.,  Nov.  1908. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Annates  de  V Obs.,  IWi. 
Letter  from  Director,  1913. 


Boston  Univ.  Obs.,  sinoe  1906. 

Boston  Univ.  Obs.,  before  1908. 
Obs.  of  Herr  von  BUlow. 
Formerly  Olber's  Obs. 
Royal  University  Obs. 
Brisbane  Observatory. 

Royal  Obs.,  sinco  1891. 
Royal  Obs.,  before  1891. 
Umversity  Observatory. 
University  Observatory. 
Har\'ard  College  Obs. 

Royal  Observator>'. 
International  Lat.  Obs. 
Royal  Obs.  of  Catania  and  Etna. 
University  Observatory. 
Leander  MoCormiok  Obs.,  Univ.  Va. 


fl  Name  of  Western  Univ.  of  Flu  obanged  in  1906;  now  the  Univ.  of  Fittsburgb. 
ft  Profettkmal  Papert,  Corpt  of  Engineert.  U.  S.  A.,  1882. 
«  Old  meridian  cfrcle  V\A  8.,  0>.l  W.  of  CeroU  Sjmgros. 
4  RttuUaU  iet  InUmattonalen  BreUeniienttetj  lMO-1908. 
e  With  tha  new  value  of  the  longitude  of  Bjamay, 
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0BSEEVAT0KIB8,  1919. 
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-0  50  18.69  / 

-  8.26 

ei 

.ep. .    . 

-3125  15.Sff 

+10  18.0 

4340 

9.090634 

+4  16  48.22  9 

+42.10 

62 

+50    3  52.01 

-11  26.2 

221" 

9.999157 

-1  19  60.27  » 

-13.12 

63 

+54  21  18.0 

-10  69.6 

3 

9.900036 

-1  14  30.6 

-12.26 

64 

+30  18  51.8* 

-10   6.3 

681* 

9.999670 

-6  12  11.76  » 

-61.29 

65 

+39  40  30.4  « 

-11  23.8 

1644' 

9.990618 

+6  69  47.72" 

+68.96 

66 

+4136   0 

-11  30.5 

296 

9,099378 

+6  14  30.56 

+61.52 

67 

■Brii 

+58  22  47.2  « 

-10  22.1 

67" 

9.998946 

-1  46  63.22" 

-17.60 

68 

+51    2  16.8 

-11  20.8 

121 

9.900126 

-0  64  64,74 

-  0.02 

69 

+63  23  13.1  • 

-11    6.7 

86" 

9.999060 

+0  25  21.1  " 

+  4.10 

70 

+57    0  36 

-10  84.8 

141 

9.996979 

+0    9  40.0 

+  1.M 

71 

+64  46    6.2  J 

-10  66.4 

107* 

9.099038 

+0    6  19.76  i 

+  1.M 

72 

DiUKldor 

+51  12  26.0  > 

-11 19.9 

46' 

0.000117 

-0  27    2.69  ) 

-  4.44 

73 

Edinburgh,  Scotland    . 

+65  66  30.0  <• 

-10  46.6 

134- 

9.909007 

+0  12  44.22  > 

+  2.09 

74 

Edinburgh,  Scotland     . 
Elmim.  N.  Y,      .    .     . 

+55  67  23.2« 

-10  46.2 

106" 

9.90S996 

+0  12  43.06> 

+  2.00 

75 

+42    6  25 

-11  31.9 

0.999346 

+5    7  13.90 

+W.47 

7C 

Evanaton,  111.      .    .    . 

+42    3  33.4 

-11  31.8 

175 

9.099368 

+5  50  42,3 

+57.61 

77 

+35  12  30,5 

-10  64.7 

2210 

9.990667 

+7  26  44.68 

+73,39 

78 

+39    8  13.2  ' 

-11  20.7 

165 

9.999431 

+5    8  47,73 

+50.73 

79 

+■12  62  46.2 

-11  33.6 

152 

9.990336 

+5    8    1.00 

+50.60 

SO 

Gcnwa^  Switzerland     . 

+46  1159.30 

-11  35.2 

407" 

9,999268 

-0  24  36.61 " 

-  4.04 

Rl 

Genoa.  Italy    .... 

+44  25    9.3 -> 

-11  35.6 

105 

9,999293 

-0  35  41.28" 

-  5.86 

82 

Georgetown,  D.  C.    .    . 

+38  54  20.7  6 

-U  19.6 

47 

9,999429 

+5    8  18.26  b 

+50.65 

H3 

Olafgow,  Mo 

+39  13  45.6 

-11  21.1 

227 

9,099433 

+6  11  IS.OB 

+61.00 

84 

Glai?tow,  Scotland    ,     , 

+55  52  42.8" 

-10  46.9 

55i> 

9,999003 

+0  17  10.55" 

+  2.82 

85 

Gotha,  Gcnnany  .     .     . 

+  50  5(1  37,9  ' 

-U  21,2 

322" 

9.999142 

-0  42  60.51  1 

-  7.04 

8(1 

Gotha,  Gennany  .     .     . 

+50  5G    4,4  1 

-11  21.2 

360  J 

9.999146 

-0  42  55.09  J 

-  7.(B 

87 

+51  31  4S.19 

-11  18,2 

161fl 

9,999116 

-0  39  46.22 1 

-  6,53 

88 

+39  38  ■1C.60 

-11  23,1 

262" 

9,990426 

+6  47  24.36" 

+57.07 

HUM 

+  r.l  28  38,2  a 

-11  18,5 

49" 

9.999110 

0    0    O.OOo 

0.00 

90 

Hamburg,  Germany 

+53  33    6,0 

-11    5,6 

25 

9,999057 

-0  39  53.60" 

-  6.55 

91 

nam             icrmany 

+.'->3  32  51,3<' 

-11     5,6 

30  <! 

9-999058 

-0  39  68.46  * 

-  6.55 

92 

+43  42  15.3 

-11  34.8 

183 

9.999317 

+4  49    8.02 

+47.50 

;«§ 

+  40    0  40,1' 

-11  24,8 

0.090398 

+5    1  12.70' 

+40.48 

94 

nddclborg,  Baden  .    . 

+49  23  55.2  » 

-11  27.8 

■567  » 

9.999198 

-0  34  63.13  • 

-  5.73 

95 

Heidelberg,  Baden  .     . 

+49  23  55.7  ' 

-11  27.8 

570' 

9-900198 

-0  34  62.96  < 

-  6.73 

9G 

Heidelberg,  Baden  .     , 

+49  24  34.3  ' 

-11  27.8 

126' 

9.999168 

-0  34  46.80  1 

-  5.71 

97 

Helsingfo™,  Finland      . 

+fi0    9  42.3" 

-10    1,5 

33" 

0.908903 

-1  39  49.10" 

-16,40 

98 

Hen5nv.  Hungary     .     . 

+47  15  47,4 

-1133.7 

229 

9.999229 

-1     6  24.7 

-10,91 

99 

Itong  Kong.  China  .    . 

+22  18  13,2  J 

-  8    7,4 

33  J   9.999793 

-7  36  41.86  1 

-75.01 

100 

Iowa  City,  Iowa  .    .     . 

+41  40    0 

-11  30,7 

183 

0.990360 

+6    6    6 

+60.14 
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Authority  f or— 


LaUtade. 


U.  8.  Lake  Survey,  1864. 
Astron,  Nach.,  Nr.  8193, 1893. 
PuhHcatums  of  the  Obs.  ,1906. 
Letter  from  Directs,  1897. 
Letter  from  Director,  1913. 

Astrm,  Nach,,  Nr.  2563, 1888. 
Eph.  Astrcn.  de  Otnm6ra,1889. 
7>o«u.  Aead,  cfScL  cfSt.  Lovlf,  18M. 
Letter  from  Director,  1913. 
British  Nautical  Amanae, 

Rmtltados  del  Oha.,  1887. 
Letter  from  Director,  1918. 
Letter  from  Director,  1897. 

Oreat  Trip.Svrve9tifPM»,VW^, 

Letter  irom  Inrector,  1918. 

Let  Obt.  Attnn,,  BnaaOm,  1907. 
PiMOuUkmen  ier  Stermt.,  1911. 
Berliner  Jahrbuch. 
Tnru.  Roffol  DutiUn  Soe,,  1889. 
Letter  from  Royal  Astiopunwr,  1807. 

Letter  from  Director,  1913. 
ABtron,  Na6h.y  Nr.  643, 1848. 
ifonlUy  Notku, B,  A,  8.,  1907. 
MofUkl9  NoHut.R.  A.  8.,  1886. 

Letter  from  Diiector,  1912. 

Letter  from  Director,  1898. 
British  Nautical  Ahnanac 
See  footnote  (i). 
Let  Obt.  Attron.,  Bnunllei,  1907. 
Memoire  par  J.  Pidoox,  1900. 

Letter  from  Director,  1897. 
See  footnote  (<). 
Astrm.  Nack.y  Nr.  2626, 1884. 
First  OUugow  Cataiogu€tl970, 
Letter  from  Director,  1913. 

Letter,  Director  new  Obe.,  1018. 
Astron.  Naeh.,  Nr.  44^  1910. 
Letter  from  Director,  1912. 
Oreenwich  OhservatioTat  1910. 
Letter,  Director  new  Obs.,  1918. 

Letter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proc.  Amer,  Ph.  Soe.y  1883. 
Letter  from  Director,  1913. 

PttMft.  iet  Obt.,  JTM^rtuJU,  1903. 

Pttftlft.  det  Obt.^E9nigthMj  1902. 
Letter  from  Director,  1913. 
Astr<m.  Nach..  Nr.  2633, 1884. 
Hong  Kong  Observationt, 1997, 
Let  Obt.  Attnm.,  BnixeUee,  1907. 


Longitude. 


Smithsonian  Report,  1886. 
AMtron.  Naeh.y  Nr.  3993, 1905. 
AMtronomieal  JoumaX^  1897. 
AMtronomical  Journal,  1864. 
Letta  from  Director,  1918. 

AMtrm.  JVbeft.,  Nr.  2563, 1883. 
Eph.  AMtron.  de  amn6ra,1889. 
Tmmt.AaAtif8eLcf8tLetatjUQi. 
Letter  from  Director,  1899. 
Astron.  NaOi.,  Nr.  3993, 1906. 

ResuUadoi  del  Oh».,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Letter  flrani  Sopt.  of  Survey,  1918. 
Letter  from  Director,  1913. 

JDet  Obt.  Attnn.,  'BnaaBm,  1907. 
AMtron.  Naeh.,  Nr.  3993, 1906. 
Berliner  Jahrinuh. 
Trani.  Royal  Irith  Acad.  ,1838. 
Letter  firom  Royel  Aetraiomer,  1807. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Edinburgh  Oheervations,  1868. 
Letter  from  Director,  1912. 

Letter  from  Director,  1883. 
Britidi  Nautical  Abnanoc. 
See  footnote  (*). 
Ltt  Obt.  Attnm.,  BmzeDes,  1907. 
AMtron.  Naeh.,  Nr.  3993, 1905. 

AMtron.  Naeh.,  Nr.  8993, 1906. 
See  footnote  (*). 
WaMngton  Ot§ervationMylS77. 

Mfontkif  J9bli6ev.fi.  A,  8.$  1808. 

Letter  from  Director,  1918. 

Letter,  Dlreetor  new  Obs.,  1918. 
Astron.  Nach..  Nr.  3993, 1906. 
Letter  from  Director,  1912. 
Oreenwich  Observations,  1910. 
AMtron.  Nach.,  Nr.  3993, 1906. 

Letter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proc.  Amer.  Ph.  8oc.,  1883. 
Letter  from  Director,  1913. 
JHiMft.  dee  Ote.,  rM^afHJk^  1908. 

PKftUk.  dct  Obt.,  KlM^tfM,  19QB. 

Astron.  Nach.,  Nr.  3993, 1906. 
British  Nautical  Aknemae. 
Letter  from  Director,  1897. 
Ltt  Obt.  Attron.,  BnmlleB,  1907. 


Description. 


o  Dearborn  Oheervatory. 
Univenaity  Observatory. 
Cincinnati  Obs.,  since  1873. 
Cindnnati  Obs. ,  before  1873. 
Caae  Obe.,  Oase  Scdiool  of  Appl'd  8eL 

Lttdifleld  Obe^  H^unDton  CoUefe. 
University  Observato^. 
Laws  Obs.,  Univ.  of  Mo. 
McMiUin  Obs.,  SUte  Univ. 
University  0bservat(»7'. 

National  Observatory. 
Imperial  and  Royal  Obe. 
Obe.  of  the  Sohool  of  NtTlgAtlaiL 
Haig  Obs.,  Trig.  Survey  of  Indie. 
Cbamberlln  Obe.,  Univ.  of  Denver. 

Drake  Univ.  Obs. 
Imperial  University  Obs. 
b  Baron  Engelhardt's  Obs. 
Donsink  Obe.,  Trinity  CoDege. 
c  Lord  Crawford's  Obe. 

University  Observatory. 
Mnnicipal  Obs.,  Bilk. 
Boytl  Obe.8iiioe  1895;  Bleokfotd  Hffl. 
*  Ro7»l  Obe.  before  1895;  Celton  HUL 
Elniira  College  Obs. 

Deerbom  Obs.,North  Weetem  Univ. 
Lowell  Observatory. 
International  Lat.  Obe. 
Smith  Observatory. 
Municipal  Observatory. 

Hydrographlc  Institute. 
Georf^etown  College  Obs. 
Morrison  Observatory. 
University  Observatory. 
Ducal  Obs.  since  1867. 

Ducal  Obs.  before  1867. 
Royal  University  Obe. 
McKim  Obs.,  De  P&uw  Unlv, 
/Royal  Observatory. 
9  Hamburg  Obeervetory  before  1909. 

h  Imperial  Marine  Obs. 
SbsttiMdE  ObS;,  Dartmonth  College. 
Haverford  College  Obs. 
Astron.  Institute,  Kteigitahl  Obe. 
Astrophys.  Inst.,  Kfloigstotal  Obe. 

i  Dr.  Wolf's  Obs.  before  1898. 
Imperial  Univ.  Obs. 
As&ophysical  Observatory. 
Colonial  Observatory. 
Obs.,  Univ.  of  Iowa. 


•Transfarred  to  Bvenston,  Hi.,  in  1887. 
» InstninMDts  transferred  to  Univ.  of  Kaaan  In  1807. 
clnstmments  transferred  to  Royal  Obe.  at  Edinbor^  in  1898. 
<City  Obs.  sinoe  1896. 

«  Based  opoo  data  from  the  U.  8.  C.  and  O.  Survey. 
/Point  oTtefveDee  before  1851, 7i  ft.  N.,  19  ft.  W. 
s  At  Bergedorf  stnoe  1909. 

*TransitlMtnimen»be«Di»1908»0"JlN.,OiAlW.  ^xrv^v^v^wa^ 

llnstniinents  transArred  to  the  Aftrcc^bjBloalli^^ 
JXstuUaie  its  IntenmthmUn  BrHUmOMtt,  IWXMIKA. 
SJimiUtUSttliUermihmUn  Brdtendknitee,  Basdl,  1«A. 
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No. 


101 
102 
103 
104 
106 

106 
107 
108 
109 
110 

111 
112 
113 
114 
115 

116 
117 
118 
119 
120 

121 
122 
123 
124 
125 

12(> 
127 
128 
129 
130 

131 
132 
133 
134 
135 

13(» 
137 
138 
139 
140 

141 
142 
143 
144 
145 

14fi 
147 
148 
149 
150 


Pltoe. 


Ithaca,  N.  Y 

Ithaca,  N.  Y 

Jamaica,  West  Indies  . 
Jena,  Saxe-Weimar  .  . 
Jena,  Saxe-Weinuur  .    . 

Jena,  Saxe-Weimar  .    . 
Johanneebnig,  TVansvaal 
Kalocsa,  Hungary    .    . 
Kasan,  Runia      .    .    . 
Kasan,  Rnasia     .    .    . 

Kew,  England  .  .  . 
Kief,  Russia  .... 
Kiel,  Prussia  .... 
Kls-Kartal,  Hungary  . 
Konigsbeig,  Prussia 

Kromsmuiistcr,  Austria 
La  Plata,  Arg.  Rep. 
Leiden,  Netherlands 
Leipzig,  Saxony  .    .    . 
Leipzig,  Saxony  .    .     . 

liege,  Belgium    .    .    . 
LisDon(Tapada),  Portugal 
Liverpool,  England  .     . 
Liverpool,  England  .     . 
Lund,  Swwien     .     .     . 

Lund,  Sw<»d(*n  .  .  . 
Lurtwnpiccolo,  Austria  . 
Ly«  »n8,  Franco  .  .  . 
Madison,  Wis.  .  .  . 
Madras,  India      .     .     . 

Madrid,  Spain      .     .     . 

Manila.  P.  I 

Mare  Island,  Cal.  .  . 
Markrf»o,  Ireland  .  . 
Marsfulles,  Franro    .     . 

Martoilies,  Franco     .     . 
Mauritius  (Port  I>ouis)  . 
Molboumo.  Victoria 
Moudun,  Franco  .     .     . 
Middletown,  Conn.  .     . 

Milan,  Italy  .... 
Miimeapolid.  Minn.  .  . 
Mizusawa,  Japan  .  . 
Modona,  Italy  .  .  . 
Montreal,  Canada     .     . 

Moscow  (Prosnia),  Russia 
Mount  Hamilton,  Oal.  . 
Mount  Wilson,  Cal.  .     . 
Mount  Wilson,  Cal.  .    . 
Munich,  Bavaria      .     . 


Latltiids. 


#/ 


+42  26  47.3  a 
+42  26  51.4 
+18  24  61    » 
+50  55  34.9  c 
+50  55  35.8 

+50  56  11.0 
-26  10  54.6  <i 
+46  31  41.7  h 
+55  50  20.0  / 
+55  47  23.9  9 

+5128    6 
+50  27  10.0t» 
+54  20  27.6  / 
+47  41  54.8 
+54  42  50.5/ 

+48  3  23.1/ 
-34  54  31.8  » 
+52  9  19.8/ 
+5120  5.9  < 
+51  20  20.1 

+50  37    6 
+38  42  30.5  i 
+53  24    4.8 
+53  24  47.8 
+55  41  51.6  < 

+55  52  12.0 
+44  32  11.0 
+45  41  41.0 
+43    4  36.8/ 
+13    4    8.0/ 

+40  24  30.0  m 
f  14  34  41 
+-3S    5  55.8  » 
+64  10  31.8 
+43  18  19     / 

+43  17  52 
-20    5  39 
-37  49  53. 2 /> 
+48  48  18 
+41  33  16.0 

+45  27  59.3 
+44  58  40.0  r 
+39    8    3.6 « 
+44  38  51.4 
+45  30  20     » 

+55  45  19.5 
+37  20  25.6  r 
+34  12  59.5  t 
+34  12  55 
+48    8  45.5«' 


to 


trio 


tf 


-11  32.6 
-11  32.6 

-  6  55.0 
-11  21.3 
-1121^ 

-11  21.3 
+  9  9.8 
-11  84.8 
-10  47.3 
-10  47.7 

-11 18.5 
-11  23.6 
-10  59.7 
-11  32.8 
-10  56.8 

-11  32.0 
+10  62.2 
-11 14.6 
-11 19.2 
-11 19.2 

-11  22.8 
-11 18.5 
-11  6.6 
-11  6.5 
-10  48.5 

-10  47.0 
-11  35.5 
-11  35.5 
-11  33.9 

-  5    5.5 

-11  26.4 

-  5  38.2 
-11  15.0 
-11  1.0 
-11  34.3 

-11  34.3 
+  7  27.7 
+11  13.4 
-11  29.8 
-11  30.4 

-11  35.6 
-11  35.7 
-11  20.7 
-11  35.6 
-11  35.6 

-10  48.0 
-11  10.4 
-10  46.2 
-10  46.1 
-11  31.7 


tods 


256« 
•  •  • 
5405 
166  « 
166 

174 
1804' 

117  « 
98/ 
799 

10 

179/ 
62/ 

■     •     • 

24/ 

384/ 

18^ 

6/ 

119  < 


127 
95/ 

61 

•     • 

38 


42 
299 
292' 
7 

655W 

3 

18  n 

45 
750 


(AMlJiaf 
"). 


VaVv8So4 
9.999837 
9.999092 
9.999132 
9.999131 

9.999132 
.wumu 
9.999240 
9.999007 
9.999007 

9.999108 
9.999145 
9.999040 
9.999202 
9.999029 

9.999220 
9.999525 
9.999090 
9.999118 
9.999110 

9.999137 
9.999437 

9.999064 
9.999059 
9.999006 

9.999000 
9.999286 
9.999274 
9.999340 
9.999926 

9.999433 
9.999908 
9.999447 
9.999044 
9.999320 


27 

9.999317 

54 

9.999832 

289 

9.999454 

162 

9.999185 

•  •  • 

9.999359 

120 

9.999268 

260'" 

9.999290 

62 

9.999424 

64 

9.990285 

57* 

9.999262 

150/ 

9.999012 

1284*- 

9.999552 

1799  < 

9.999663 

1727" 

9.999658 

529  t' 

9.999227 

h   m      s 
+6    6  66.99a 
+5    6  66.47 
+6  11  20.48  6 
-0  46  20.22  c 
-0  46  20.31 

-0  46  20.73 
-1  62  18.0  d 
-1  16  54.12  b 
-3  16  15.61  / 
-8  16  29.00  9 

+0    1  15.1 
-2    2    0.66/ 
-0  40  36.46  / 
-1  18  11.7 
-1  21  68.97  / 

-0  56  31.68  / 
+3  51  44.8  ^ 
-0  17  56.16  / 
-0  49  33.92  i 
-0  49  29.92 

-0  22  15.44 
+0  36  44.68  i 
+0  12  17.33 
+0  12    0.11 
-0  52  44.97  i 

-0  52  47.50 
-0  57  52.41 
-0  19    8.52  * 
+5  57  37.90  / 
-5  20  59.14 

+0  14  45.09 1» 
-8    3  54.2 
+8    9    5.63 " 
+0  33  48.4 
-0  21  34.55  / 

-0  21  28.1 
-3  50  12.6 
-9  39  53.92  P 
-0    8  55.6 
+4  50  37.18 

-0  36  45.88  0 
+6  12  57.04  r 
-9  24  30.75 
-0  43  43.40 
+4  54  18.63  » 

-2  30  17.03  / 
+8    6  34.89  r 
+7  52  14.33  ' 
+7  52  14.3 
-0  46  26.02  r 


tlonfrom 


to 
Lottl 

fl.T.ii.y. 


+50.26 
+50.26 
+51.17 

-  7.61 

-  7.61 

-  7.61 
-18.45 
-12.47 
-32.0S 
-32.2S 

+  0.21 
-20.04 

-  6.67 
-12.So 
-13.47 

-  9.29 
+38.07 

-  2.9n 

-  8.14 

-  8.13 

-  ZM 
+  6.04 

+  2.fc 
+  1.1C 

-  8.»»7 

-  8.67 

-  9.51 

-  3.14 
+58.75 
-52.73 

+  2.42 
-79.4S 
+80.35 

+  0.-'k» 

-  3..^4 

-  3.5;^> 
-37.82 
-95.2»J 

-  1.47 
+47.74 

-  6.04 
+61.27 
-92.74 

-  7.13 
+48.35 

-24.69 
+79.93 

+77.58 
+77.5S 

-  7.63 


a  Top  of  east  pier  in  transit  room. 
6  Transit  instrument  pier. 
c  Damberg  equatorial. 
d  IntcmatJonal  latitude  hut. 
^  Seven-inch  MuatoriaL 
/Meridian  circle. 
f  Center  oi great  dome. 

*  Oautier  meridian  circle, 

*  Center  of  obsa  vatcry. 


i  Center  of  dome. 
k  Pier  of  small  meridian  circle. 
<lCain  floor, 
m  C«at«r  o(  rotunda. 
•  East  lTax\a\l  UtttniXDMiX.. 
oBaromel«T. 
p  0\d  merldlkaxi  cVte\«. 
q  Floor  ot  mncVdVKiitQom. 


r  Transit  instmiiMot. 

•  East  transit  pier. 

•  Bnaw  tolesoopa  pte. 

•  Floor. 
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No. 


101 
102 
103 
104 
105 

106 
107 
108 
109 
110 

111 
112 
113 
114 
115 

116 
117 
118 
119 
120 

121 
122 
123 
124 
125 

126 
127 
128 
129 
130 

131 
132 
133 
134 
135 

136 
137 
13S 
139 
140 

141 
142 
143 
144 
145 

140 
147 
143 
149 
150 


Aathorityfor^ 


Latitude. 


LongttadA. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
MeToairs,  R,  A.  S.,  1879. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.*  1013. 

V.  J.  S.  Astron.  GeselL,  1910. 
Transvaal  Obs.  Circular,  1910. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Publications  of  Hie  Obs.,  1911. 

Letter  from  Director,  1897. 
AnnaUi  de  V  Obs.,  Vol.  IV,  1883. 
Let  Ob8.  Astron. f  BruxeUes,  1907. 
Les  Obs.  Astron.,  Bruxelles,  1907. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter.  Director  new  Obs.,  1913. 

Les  Obs.  il«fron^  BruxeUes,  1907. 
Letter  from  Director,  1913. 
Montklp  Notices,  JR.  A.  8„  1891. 
British  Nautical  Almamc,  1872. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1897. 
Letter  from  Director,  1897. 
Publications  of  the  Obs.,  1892. 
Greo^  Trig.  Survey  of  India,  I9f», 

Annucario  del  Oha.,  1912. 
Les  Obs.  Astron^  BruxeUes,  1907. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  768, 1851. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Mag.  and  Meteor.  Results,  1908. 
Astron.  Results,  1881-84. 
Les  Obs.  Astron.,  BruxeUes,  1907. 
Letter  from  Director,  1894. 

Puhhl,  del  R.  Osserv.,  1914. 
Letter  from  Director,  1915. 
See  footnote  (*). 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 

Les  06&,  Astron.,  BruxeUes,  1907. 
Publications  of  the  Obs.,  1900. 
Astrophysical  Journal,  1906. 
Letter  from  C.  G.  Abbot,  1912. 
Letter  from  Director,  1897. 


Desoriptloo. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
See  footnote  (c). 
Letter  from  Director,  1913. 
Letter,  Direotor  new  Obs.,  1913. 

V.  J.  8.  Astron.  Gesell,  1910. 
Transvaal  Obs.  Circular,  1910. 
Letter  from  Director,  1913. 
Publications  of  the  Obs., 1911. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
Astron,  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
Les  Obs.  Astron.,  BruxeUes,  1907. 
Astron.  Nach.,  Nr.  3993, 1905. 

Astron,  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  lpl3. 
Astron,  Nach.,  Nr.  3993, 1905. 
Astron,  Nach.,  Nr.  3993, 1905. 
Letter,  Direotor  new  Obs.,  1913. 

Les  Obt.  Astron.,  BruxeUes.  1907. 
Astron.  Nach.,  Nr.  3202, 1893. 
Montkiff  Notloes,  R.  A.  8.,  1894. 
British  NauHeal  Almanae,  1872. 
Astron,  Nach.,  Nr.  39^  1905 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1897. 
Astron,  Nach.,  Nr.  3202, 1893. 
Letter  from  Director,  1912. 
Oreat  Trig.  Surveg  of  India,  1901. 

Astron.  Nach,,  Nr.  3993, 1905. 
Les  Obs.  Astron..  BruxaUes,  1907. 
Lick  Obs,  Bulletin,  1908. 
British  NauHeal  Almanac,  1901. 
Astron.  Nach,,  Nr.  3993, 1905. 

Letter,  Director  new  Obs.,  1913. 
Mag.  and  Meteor.  RetuUs,  1908. 
i  Astron,  Results,  1881-84. 
Les  Obt.  Astron.,  BruxeUes,  1907. 
Letter  from  Director,  1894. 

Astron,  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1915. 
Les  Obs.  Astron^  BruxeUes,  1907. 
Letter  from  Director,  1913. 
U.  8.  C.  and  0. 8.  Report,  1897. 

Astron,  Nach.,  Nr.  3993, 1905. 
U.  S.  C.  and  0. 8.  Report,  1897. 
Astrophysical  Journal,  1906. 
Letter  from  C.  G.  Abbot,  1912. 
Astron.  Nach.,  Nr.  3993, 1905. 


A  Fuertes  Obs.,  Gomell  Univ. 
^  Fuertes  Obs.,  Gomell  Univ. 
Mr.  Hall's  Obs. ,  Mont^  Bay. 
Univ.  Obs.,  since  1888. 
Univ.  Obs.,  before  1888. 

The  late  Dr.  Winkler's  Obs. 

Union  Obs.,lQrmerlyTnm8vaal  Obs. 
Archiepiscopal  Haynald  Obs. 

Englehardt  Obs.,  Univ.  of  Kasan. 
University  Observatory. 

Meteorolcfiical  Obs.,  Lond<m. 
Imperial  IJniv.  Obs. 
d  Royal  University  Obs. 
Near  Aszbd,  Hungary. 
Royal  University  Obs. 

Obs.  of  the  Benedictines. 
National  Univ.  Obs. 
University  Observatory. 
University  Obs.,  since  1861. 
University  Obs.,  before  1861. 

University  Obs.,  Gointe. 
Obs.  of  Lisbon. 
Bidston,  Birkenhead,  sinoe  1887. 
Liverpool  Obs.,  before  1867. 
Royal  Univ.  Obs.,  since  1867. 

Royal  Univ.  Obs.,  before  1887. 
Manora  Observatory. 

Obs.  of  the  Univ.,  St.  Oanls  Laval. 
Washburn  Obs.,  Univ.  of  Wis. 

Obs.  founded  by  East  India  Co. 

Astron.  and  Meteorolog.  Obs. 
Meteorological  Observatory. 

Chronom.  and  Time  Sta.,  Navy  Yd. 
Col.  Ck)oper*s  Observatory. 
See  footnote  («). 

See  footnote  (/)• 

Royal  Alfred  Obs. 

g  Government  Observatory. 

Seine-et-Oise^  near  Paris. 

Weeleyan  University  Obs. 

Royal  Observatory,  Brera. 
Obs.  Univ.  of  Minn. 
International  Lat.  Obs. 
Royal  Univ.  Gef^yskal  Obs. 
McGill  University  Obs. 

Obs.  of  the  Imperial  Univ. 
lick  Obs.,  Univ.  of  Cal. 
Solar  Obs.,  Carnegie  Inst. 
Branch  of  SmithsoD,  Astnqphys.  Obs. 
Royal  Observatory. 


5934<>-~1919- 


a  Since  1903. 

b  Before  1902. 

cBrUisk  Rntori  on  Transit  cf  Venus,  1882. 

d  Old  nositton  of  meridian  cirole,  0".9  N.,  0>.13  E. 

«  National  Obs.,  Univ.  of  Aix-MarseUles^  since  1M<MA. 

/National  Obs.,  at  Accoules,  before  1W4-4A. 

#  Transferred  from  WiUIamsiown  kn  \M\. 

hReiuUaU  des  Inlemationalen  Breitendieiittet,\«»-\«^. 

'  With  the  new  vahies  of  the  lc(nglUid«s  ot  XdiAaidft  tit^^  ^^^nv? . 
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IMoe- 

So. 

Fboc. 

LBtltQd*. 

B«liieUan 

Attt- 

tadfl 

(/iSA, 

o'S 

St 

Lmal 

(Jffltri)- 

«(««i.7 

a.T.MJJ. 

,      .. 

h   m      s 

J 

151 

+M  61  46.3 

-11  28,1 

164 

9.909388 

-0  57    1.700 

-9,17 

152 

+36    8  54.4  a 

-11    2,0 

172  = 

9,999605 

+5  47  12.2 

+57,M 

153 

+46  59  60.6 

-11  34,1 

488 

9,999254 

-0  27  49.90  <i 

-  4,;T 

154 

+40  30    1.4  6 

-U  26.7 

21  fr 

9.999387 

+4  57  47.45  6 

+4S.92 

156 

New  Haven,  tjoan.  .     . 

+41 19  22.3 

-11  29.6 

40 

9,999368 

+4  51  40.58 

+47.92 

156 

New  Haven,  Conn.  .    . 
NewYork,  N.  Y.      .    . 

+41  IB  38.5 

-11  29.6 

9.999365 

+4  51  42.16 

+47.92 

157 

+40  48  34.6 

-11  27.9 

■  25 

9.999380 

+4  55  SO 

+48.60 

158 

New  York,  N.Y.      .    . 

+40  45  23.1 

-11  27.7 

9,999379 

+4  55  53.64 

+48.W 

159 

+43  43  18.9  ■! 

-11  34.9 

378 

9.990330 

-0  29  12.15  « 

-  4.80 

160 

+46  58  22.1 

-11  34.2 

55 

9.999225 

-2    7  53.78  a 

-21.01 

161 

+42  19    1.9  6 

-11  32,4 

706 

9.990346 

+4  60  33.10  6 

+47,73 

162 

+44  27  41.6  / 

-11  36.B 

290/ 

9.999805 

+6  12  35.92  / 

+61.21 

163 

+37  48    5    -J 

-11 13.2 

11  d 

9.900454 

+8    9    6,55 -J 

+80,35 

164 

+46  28  37.B 

-11  34.9 

9.999234 

-2    3    2.18 1> 

-20.21 

165 

Odcoa,  Riuaia     . 

+46  28  36.7'' 

-11  34.9 

'  '55^ 

9.999237 

-2    3    2.04  ■» 

-20.21 

160 

Orono.W 

+47  52  27.3 

-11  32.4 

113 

9.999206 

-1  12  45.49 

-11.95 

167 

+41  IS    6.6  b 

-11  29.5 

344  6 

9.999390 

+6  23  46,96  6 

+63.05 

168 

+44  54    0 

-11  36,6 

38 

9.999277 

+4  34  40.3 

+45.12 

169 

Ottawa,  Canada   .     .     . 

+46  23  39.1  "i 

-11  35,6 

65  c 

9.999267 

+6    2  61.98 -« 

+49.75 

170 

Oxford,  Mi™.        .     .     . 

+34  22  12.6 

-10  47.6 

9.09963B 

+5  68    7.18 

+68-83 

171 

+51  46  36.6-* 

-11  16.9 

65* 

9-909104 

+0    6    2.B 

+  0.83 

172 

+51  45  34.2 

-11  16,9 

64 

9,999104 

+0    6    0.40 

+  0,S2 

173 

+45  24    1.0' 

-11  35,6 

31/ 

9-999263 

-0  47  29.13  ' 

-  7,M 

174 

+38    6  44.0* 

-11  15,1 

76*1 

9,999451 

-0  53  25.87 

-  8,73 

175 

FariB,  Fmnce   .     !     !     ! 

+48  50  11.2  ' 

-11  29,8 

fi7'n 

9,999178 

-0    9  20.93" 

-  1,.S3 

176 

Perth.  West  Australia  . 

-3157    8.9-1 

+10  23.8 

BO 

9.999597 

-7  43  21,61  'i 

-76,12 

177 

+39  58    2.10 

-11  24,6 

74  0 

9,999404 

+5    1     6.810 

+49.16 

178 

+44  51  48. 6 -J 

-11  35,6 

32 -i 

9,999277 

-0  55  23.07-* 

-  9,10 

179 

+52  22  56,0  P 

-11 13,3 

97  P 

9-999091 

-0  52  15,86  P 

-  8,59 

180 

Y*  ; 

+41  41  18 

-11  30,8 

01 

9,999360 

+4  55  33.6    6 

+48,55 

181 

+50    5  16.0" 

-11  25,1 

197  o 

9.999166 

-0  57  40.280 

-  9,47 

182 

+40  20  55.8 

-11  26,1 

75 

9.999396 

+4  58  39.44 

+49,06 

183 

Princeton,  N.  J.  .     .    . 

+40  20  57.8 ■» 

-11  26,1 

65-1 

9.999394 

+4  68  37.61'* 

+49.06 

184 

Providence,  R.  I.     .     . 

+41  50  21 

-1131,2 

64 

9,999356 

+4  45  35.95 

+4fi,92 

185 

Providence,  R.  1.     .     , 

+41  49  46.4 

-11  31,2 

9,999352 

+4  45  37.64 

+46-92 

186 

+59  4G  18.7- 

-10    6,2 

75  ff 

9,998914 

-2    1  18.57- 

-19,93 

187 

+46  47  59.2 

-11  34-4 

90 

9,999231 

+4  44  52.71 6 

+46,80 

188 

-  0  14    0 

+  0    8-6 

290S 

0,000198 

+5  14     6.66 

+51,60 

189 

+56  57    9.3 

-10  36.9 

9,998974 

-1  36  28.10  f 

-15,85 

190 

tm7;il  '. 

-22  54  23.8  0 

+  8  17-7 

■   62  0 

9.999784 

+2  62  41.4  0 

+28,37 

191 

Rome,  Italy    .... 

+4153  53.6-1 

-11  31,3 

5U 

9,999354 

-0  49  55,12-1 

-  8,20 

192 

Rome,  Italy    .... 

+41  53  33.6 -f 

-U  31.3 

65<) 

-0  49  66,34'* 

-  8,20 

193 

Rome,  Italy    .... 

+4154  12.4'! 

-11  31,4 

100  <l 

9!999357 

-0  49  48,02'* 

-  8.18 

194 

Rome,  Italy    .... 

+41  54  16.7 

-1131,4 

75/ 

9.999355 

-0  49  49.28  ■* 

-  8,18 

195 

San  Fernando,  Spain    . 

+36  27  42.0  < 

-11    4,3 

30' 

+0  24  49.32  » 

+  4,08 

196 

San  Fernando,  Spain    . 
San  FranciBco,  Cal.  .    . 

+36  31    7 

-11    4,7 

9,999485 

+0  25  10,82 

+  4,14 

197 

+37  47  27.0 

-11  13.2 

9,999454 

+8    9  42.86  ' 

+80,45 

198 

San  Luis,  Are.  Rep. 
Santiago,  ChQe    .    .    . 

-33  17  45,7 

+10  37,6 

"sbo 

9,999616 

+4  25  22 

+43.80 

199 

-33  26  42     -i 

+10  39,0 

520'' 

9-999594 

+4  42  46.0  -* 

+46.4S 

200 

Santiago,  Chile    .    .    . 

-33  26  25 

+10  38.9 

619 

9-999600 

+4  42  38.5 

+46.42 

201 

Santiago,  Chile    .    .    , 

-33  33  46     6 

+10  40,1 

680  6 

9.999596 

+4  42  46       6 

+46.45 
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Authority  for~ 


No. 


Latitude. 


L51 
[52 
153 
154 
L55 

156 
L57 
158 
159 
L60 

M 
162 
L63 

L64 

-65 

166 
[67 
[68 
[69 
[70 

71 
72 
73 
[74 
[75 

.76 
[77 
[78 
179 
180 

L81 
L82 
183 
[84 
185 

[86 
187 
188 
189 
190 

191 
192 
193 
194 
L95 

[96 
L97 
198 
L99 
200 
201 


Letter  from  Director,  1897. 
Letter  from  the  Dean,  1913. 
Swiss  Triangiilation,  1890. 
Letter  from  Director,  1913. 
Letter  from  Director,  1893. 

Letter,  Director  new  Obs.,  18B3. 
Oontiibutiofufrom  the  Ote.,  1906. 
Letter  from  Director,  1879. 
AnnaUs  de  VObs.,  Tome  11, 18S7. 
Let  Oba.  Astron.,  BnizeHes,  1907. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 

Pulkowa  ^fUteilungenf  No.  56, 1913. 
Letter  from  Director,  1897. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 

Letter  from  Chief  Astronomflr,  1913. 
Smithsonian  Report,  19tX>. 

RadcUffe  OUalogtu  cfStan,  1900. 
Oxford  Astron.  Otaervatlona,  1678. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Meridian  ObtervoHont,  Vol.  2. 1906. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Verdff.  K,  Pretm.  Oeol.  Intt.,  1906. 
Smithsonian  Report,  1880. 

Prague  ObservatUmt,  1907. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1893. 
Astron.  Nach.,  Nr.  2254, 1879. 

Description  de  VObs.,  1845. 
Letter  from  Director,  1912. 
Letter  from  Director,  1897. 
Letter  from  Director,  1897. 
See  footnote  (<:). 

Memorie  del  R.  Osserv.,  1904. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
PvNil,  deOa  Speeola  Vtkam,  1905. 
Annaka  detOhe,,  1892. 

Letter,  Director  nenr  Ohe.,  1913. 
Letter  from  Director,  1897. 
Letter  from  Direct<Hr,  1911. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obi.,  1913. 
Letter  from  Director,  1913. 


Longitude. 


Astron.  Nach.,  Nr.  3202, 1893. 
Letter  from  Director,  1893. 
Astron,  Nach..  Nr.  3202, 1893. 
Letter  from  Director,  1913. 
See  footnote  (*). 

Letter,  Director  new  Obs.,  1883. 
Contributkmifnm  the  Obt.,  1906. 
British  Nautical  Almanac. 
Astron,  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3202, 1893. 

Harvaid  Annah,  1893. 
Publications  of  Obs.,  1901. 
Letter  from  Director,  1912. 
Astron,  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Letter  from  Chief  Astronomer,  1913. 
Smithscmian  Report,  1880. 

RadcUffe  Observations,  1842. 

Onfard  Aitrtm.  Obtervattont,  1878. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  NaOi.,  Nr.  3202, 1893. 
Astron.  Nach.,  Nr.  3993, 1905. 

i  Meriilsn  Obtertaikmt,  Vol.  2, 1908. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Smithsonian  Report,  1880. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
WaiMnfian  ObtervaUom,  1878. 
Letter  from  Director,  1893. 
Astron.  Nach.,  Nr.  2254, 1879. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3993, 1905. 
See  footnote  («). 

Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
U.  8.  C.  and  G.  8.  Beport,  1897. 
Letter  from  Director,  1911. 
Letter  from  Director,  1913. 
Letter,  DiNctor  new  Obs.,  1913. 
Letter  from  Director,  1913. 


Description. 


Royal  Obs.,  Capo  di  Monte. 
Obs.  of  VanderDUt  Univ. 
Cantonal  Observatory. 
SchanckObs. ,  RutgersCoUege* 
Yale  Univ.  Obs.,  since  1882. 

Yale  Univ.  Obs.,  before  1882. 
Columbia  Univ.  Obs.,  since  1897. 
Columbia  Univ.  Obs.,  before  1897. 
Mt.  Gros,  near  Nice. 
Naval  Observatory. 

Smith  College  Obs. 

a  QoodseU  Obs.,  Carleton  College. 
Chabot  Observatory. 
Branch  of  Pulkowa  Obs. 
University  Observatory. 

Ro;^  Astrophysical  Obs. 
Creighton  University  Obs. 
Obs.  Univ.  of  Maine. 
Dominion  Astronomical  Obs. 
Obs.  Univ.  of  Misaissippi. 

RadcUffe  Observatory. 
University  Observatory. 
Royal  Umversity  Obs. 
Royal  Observatory. 
Observatory  of  Paris. 

Government  Observatory. 
Flower  Obs.,  Univ.  of  Pi. 
See  footnote  (b). 
Royal  Astropnysical  Obs. 
Vassar  College  Obs. 

Imperial  and  Royal  Obs. 
Halsted  Obs.,  Prinoeton  Univ. 
Obs.  of  Instmotion,  Princeton  Univ. 
Ladd  Obs.,  Brown  Univ. 
Mr.  Seagrave's  Observatory. 

Obs.  Central  Nicolas. 

Suebee  Obs^  Plains  of  Abraham, 
fational  Observatory. 
Polytechnic  School  Obs. 
National  Observatory. 

Royal  Obs.  at  Roman  College. 
Royal  Univ.  Obs.  at  Ciipitol. 
Vatican  Obs.,  since  190^^7. 
d  Vatican  Obs.,  before  1906-7. 
Naval  Obs.,  since  1797. 

«  Naval  Obs.,  before  1797. 
Davidson  Observatory. 
Southern  Obs.  of  Carnegie  Inst. 
/National  Obs.,  since  1862. 
9  National  Obs.,  before  1862. 
National  Obs.,  Espejo. 


a  Old  observatory;  1877-1886, 415  feet  W. 

6  ObewatofT  ofTmperial  and  RotbI  Hydrocraphic  OIBoe. 

eOreen  and  i>avis,  Tdegrmpkk  Delerminaikmt  v  Lon§liad€»  on  tkt  But  Ooatt  of  South  America.  yVSSii, 

din  the  Gregoritn  toww. 

«In  Cadis. 

/In  Qulnta  NoraiaL 

FOn  the  hHI  Ante  Laeli.  ito  flaaltsfo. 

f  AMsd  opoa  dMalSrom  tha  17. 8.  C.  and  Q.  Borvf^. 

/  ITjftb  tte  iMir  fatoa  of  tba  koffftada  of  Sydney . 
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BMOD- 

No.                  riM. 

LWltoda. 

AKt- 
toiU 

..ifflU, 

■-K^ 

Onn- 

(JMtn). 

tOKUl). 

OraowUL 

e.T.lLN. 

.      ,       -. 

•    " 

h  m      ■ 

1 

202 

South  Bethlehem,  Pa.  . 

+40  36  23.2a 

-11  27.2 

110 

9.999391 

+  61  31.960 

+  49.53 

203 

South  Hadley,  Mftas.     . 

+42  15  18.2  b 

-11  32.2 

76  6 

0.B99346 

+  4  50  20.406 

+  47.70 

204 

St.  Louis,  Mo.      .    .    . 

+38  38    3.0 

-11 18.1 

9.999432 

+  6    0  49.26 

+  59.27 

206 

+59  50  32.0 

-10    4.2 

'  '4 

9.998906 

-21  11.4 

-  19.91 

206 

+59  20  32.7  e 

-10  11.3 

44c 

9.998922 

-  1  12  13.07  c 

-  11.87 

207 

Stonyhutrt,  England     . 

+53  50  40 

-11    3.4 

117  c 

9.999066 

+  0   962  68 

+     1.62 

208 

+48  35    0.3  e 

-11  30.5 

144  c 

9.999190 

-  0  31    4:52  e 

-     5.11 

209 

+39  54  23.3 

-11  24.3 

9.999401 

+  5    1  24.80 

+  49.K 

210 

-33  51  41.1 

+10  42.9 

'   44 

9.999552 

-to    4  40.31 

-  99.SS 

211 

Sytactie,  N.  Y.  . 

+43   2  13.1 

-11  33.9 

160 

9.999332 

+  5    4  33.36 

+  50.03 

212 

+43    0  46.8» 

-11  33.8 

137  • 

9.999332 

+  54  34;S1  fc 

+  50.03 

213 

+19  24  17.9  c 

-  7  14.8 

2285C 

9.999995 

+  6  36  46.67  e 

+  65.18 

214 

+41  19  31.3 

-U  29.6 

457 

9.999396 

-  4  37  10.80 

-  43.53 

215 

+4154   0 

-11  31.3 

8 

9.999361 

+  444  20 

+  46.71 

2ie 

+42  39  27    •« 

-11  33.1 

398 

9.999358 

-054  56 

-     0.02 

217 

+35  39  17.0  « 

-10  68.3 

25 

9.999607 

-  9  18  68.22  • 

-  91.82 

218 

Torontc                  .     .     . 

+43  39  46.0  / 

-11  34.8 

UOtr 

9.909313 

+  5  17S4.70ff 

+  62.17 

219 

Toronto.  Canada  .     .    . 

+43  40  0.8? 

-11  34.8 

116  0 

9.999313 

+  6  17  36.600 

+  52.1: 

220 

+43  3a  44.0 

-11  34.7 

164 

9.999320 

-  0    5  61.23 

-    0.96 

221 

Tri«t,  Austria     . 

+45  38  3S.5* 

-11  35.6 

68* 

9.990260 

-  0  55    5.23  » 

-    9.05 

222 

Triest,  Austrift     .    .    . 

+45  38  45.4  i 

-11  36.6 

26* 

0.999257 

-  0  55    3.0 

-    9.M 

223 

Tsrhardiui,  Turkeatan  . 

+39    ail.Od 

-11  20.7 

188  d 

9.999433 

-  4  14  17.2  d 

-  41.77 

224 

+39    8  10.7'* 

-11  20,7 

167 

9.999431 

-  4  13  57.3 

-  41,72 

2'>5 

TuW  Hill,  England      . 

+51  26  47 

-11  18.6 

48 

9.999111 

+  00  27.7 

+    0,08 

2L'G 

Turin,  Italy     .... 

+45    2  16.3* 

-11  35.7 

616* 

9.999313'-  0  31    5,96* 

-     5.11 

227 

Turin,  Italv     .... 

+45    4    8,3  = 

-11  35.7 

276  ■ 

9,999288  -  0  30  47.15  c 

-     5,06 

228 

Tusralotwi,  Ala.   .     .     . 

+33  12  36.8  e 

-10  36.7 

69 

9.999568 

+  55011,74  c 

+  57.53 

229 

Ukiah.Cal 

+39    8  12.1-1 

-11  20.7 

ZSOd 

9.999435 

+  8  12  50.3   d 

+  80,96 

2ao 

Upsala,  Sweden  .     .    . 

+59  51  20.4  6 

-10,  6,2 

216 

9.998909 

-  1  ]0  30,126 

231 

Urbana,  III 

+40    e  20.2  1 

-11  25.2 

236  i 

9.999412 

+  5  52  53.90  ' 

+  57^97 

232 

Utrecht,  Netherlands    . 

+52    5    9.7'" 

-11  15,0 

12" 

9.999093 

-  0  20  31.0- 

-     3,3: 

233 

Utrerht.  Netherlands    . 

+52    5  13 

-11  15,0 

23 

9.999093 

-0  20  28,9 

-    3,36 

234 

Venice,  Ilaly  .... 

+45  26  10.5  c 

-11  35.6 

15  c 

9.999261 

-  0  49  22.12  c 

-     8.U 

235 

Viomia,  Austria   .     .     . 

+48  13  55.1" 

-11  31,5 

240' 

9.999205 

-  1    5  21,35",-  10.74 

23« 

Vienna,  Austria   .     .     . 

+48  12  35.6 

-1131.6 

186* 

9.999202 

-  1    5  31.61    !-  10.76 

237 

Vienna,  Austria  .    .    . 

+48  12  63.8 

-11  31,6 

214 

9.999204 

-  1    5  25.17 

-  10,75 

238 

Vienna,  Austria   .     .     . 

+48  12  46.7  e 

-U  31,8 

285 

9.999209 

-  I    5  10.96 

-  10,71 

239 

Warsaw,  Rittisia    .    .    . 

+52  13    4,6  c 

-11  14,3 

121  c 

9.999097 

-  1  24    7.25  c 

-  13,8: 

240 

Washington,  D.  V.    .     . 

+38  55  14.0  0 

-11  19,6 

82  P 

9.999431 

+  58  15,78  0 

+  50,64 

241 

+38  53  38.7  s 

-11  19,4 

31  r 

9.999428 

+  5    8  12.159 

+  50,63 

242 

Washington,  D.  1".    .    . 

+38  53  17-3  < 

-11  19,4 

10  » 

9.999427 

+  58    6.24  • 

+  50,61 

243 

Washington,  D.  C.    .     . 

+38  51114.8" 

-11  19.7 

9,999425 

+  5    8    0.0   0 

+  50,60 

244 

WellMlcv,  Mass.  .     .    . 

+42  17  34.8 

-U  32.3 

fil 

9,999344 

+  4  45  12.7 

+  46.85 

245 

WellinKton,N.Z.     .    . 

-4117    3.8  6 

+  11  29.5 

127  6 

9.999375 

-1139    4.27  6 

-114.84 

24ti 

WestPoint,  N.  Y.    .    . 

+41  23  22.1 

-11  29.9 

170 

9.999375 

+  4  55  50.55 

+  48.60 

217 

+53  31  52,1  c 

-11    5.7 

9c 

9.999057 

-  0  32  35.06  ' 

-     5.35 

2-18 

Williams  Hay.  Wis.  .     . 

+42  34  12.6  ( 

-U  33.0 

320  1 

9.999356 

+  5  54  13.24  ' 

+  58.19 

2-19 

+42  42  30 

-11  33,2 

213 

9.999344 

+  4  52  60 

+  48.10 

250 

WinrhestfT,  Mass.     .     . 

+42  27  11 

-1132,7 

30 

9.999338 

+  4  44  32.4 

+  46.74 

251 

Windsor.  N.  S.  W.    .     . 

-33  36  30.8  6 

+  10  40,6 

16' 

9.999556 

-10    3  19.9 

-  99.11 

2.52 

+31    6  48.0  e 

-1014,4 

100  c 

9.999619 

-  8    4  44,82  c 

-  79.63 

2.53 

+47  22  38.3  c 

-11  33.5 

4(19  c 

9.999243 

-  0  34  12.26  c 

-     5.62 
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Authority  for— 


No. 


202 
203 
204 
205 
206 

207 
208 
209 
210 
211 

212 
213 
214 
215 
216 

217 
218 
219 
220 
221 

222 
223 
224 
225 
226 

227 
2?8 
229 
230 
231 

232 
233 

235 
236 

237 
238 
239 
240 
241 

242 
243 
244 
245 
246 

247 
248 
249 
250 
251 
252 
253 


Latitade. 


Letter  from  Director,  1913. 
Amer,  Jour.  oJ[8ci,f  1883. 
Letter  from  Directs,  1897. 
Astran.  Nach.,  Nr.  2582, 1884. 
Letter  from  Director,  1914. 

Letter  from  Director,  1913. 
Annalen  der  Stemw.,  1896. 
Letter  from  Director,  1912. 
Astr<m.  Results,  1879-81. 
Letter  from  Director,  1891. 

Letter  from  Director,  1914. 
Boletin  del  Oba.,  1914. 
Letter  from  Director,  1897. 

Le3  Obs.  Astron.,  BnucellM,  1907. 
Pubbl.  delVOsserv,,  1900. 

Annales  de  VOhs.,  1894. 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
Annales  deV  Obs.,  1912. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Astran.  Nach,,  Nr.4588, 1912. 
See  footnote  («). 
British  Nautical  Almanac. 
Letter  from  Director,  1915. 

Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
See  footnote  («). 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1913. 
See  footnote  {^). 
Letter,  Director  new  Obs.,  1913. 

Berliner  Jahrbuch. 
Publik.  der  Stemw..  1892. 
Astrwi.  Nach.,  Nr.  4666, 1913. 
U.  S.  Natxa  Ob9.  Publicatkms,  1900. 
See  footnote  ("»). 

Letter  from  Director,  1912. 
Astronomical  Journal,  1897. 
Letter  from  Director,  1912. 
Nno  Zealand  Oaiette,  May  7, 1914. 
Letter  from  Director,  1891. 

Letter  from  Directw,  1913. 
Astrophysical  Journal,  1901. 
Letter  from  Director,  1893. 
Letter  from  Director,  1913. 
Monthly  Notices,R.A.S.,lSSi. 
Annales  de  VObs.,  1907. 
Letter  from  Director,  1913. 


Longitude. 


WtuiMnglon  Ohurvattom,  1875. 
Letter  from  Director,  1913. 

U.  k.  C.  end  0. 8.  Report,  1897. 
Astron.  Nach.,  Nr.  2582, 1884. 
Astron.  Nach.,  Nr.  3993, 1905. 

JIbitfUy  Notket,  B.  A.  S.,  1861. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
See  footnotie  (&). 
Letter  from  Director,  1891. 

Letter  from  Director,  1914. 
Annuario  del  Obs.,  1902. 
Letter  from  Director,  1897. 
Les  Obt.  il«fron^BruxeUes,  1907. 
Letter  from  Director,  1913. 

Annales  de  VObs,,  1894. 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 

Lett«,  Director  new  Obs.,  1913. 
Letter  from  Director,  1913. 
See  footnote  ^^). 
British  Nautical  Almanac. 
Letter  from  Director,  1915. 

Astrm.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
I^ter,  Director  new  Obs.,  1913. 

Berliner  Jahrbuch. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
U.  S.  C.  and  O.  S.  Report,  1897. 
U.  8.  C.  and  O.  8.  Report,  1897. 

Letter  from  Director,  1912. 
Astronomical  Journal,  1897. 
Les  Ohs.  Antron.,  Bruxelles,  1907. 
New  Zealand  Gazette,  May  7, 1914. 
Letter  from  Director,  1891. 

Astron.  Nach.,  Nr.  3993, 1905. 
Astrophysical  Journal,  1901. 
Letter  from  Director,  1893. 
Letter  from  Director,  1913. 

n  Monthly  Notices,  R.  A.  8.,  1888. 
Annales  de  VObs.,  1907. 
Astron.  Nach.,  Nr.  3202, 1893. 


Desoriptian. 


Sayre  Obs.,  Lehigh  TJmv. 

Williston  Obs.,  Mt.  Hdyoke  CoH. 
a  Washington  Univenity  Obs. 
Imperial  TJniveraitY  Obs. 
Obs.  of  Acad,  of  Sa. 

Stonyhnrst  Golleze  Obs. 
Imperial  Univ.  Obs. 

Sprool  Obs.,  Swarthmore  CoDego. 
Government  Observatory. 
Syracuse  Univ.  Obs. 

Roe  Observatory. 
National  Observatory. 
Tashkent  Observatory. 
Mr.  MetcalPs  Obs.,  before  1911. 
Collurania  Observatory. 

University  Observatory. 
Univendty  Observatory. 
Meteorological  Observatory. 
University  Observatory. 
e  Imperial  and  Royal  Maritime  Obs. 

d  Imperial  and  Royal  Maritime  Obs. 
International  Lat.  Obs.,  since  1909. 
International  Lat.  Obs.,  before  1909. 
Obs.  of  Sfr  W.  Hugfdns,  London. 
/  Royal  Obs.  of  the  Univ.,  sinoe  1913. 

9  Royal  O  bs.  of  the  Univ.,before  1913. 
Obs.  Univ.  of  Ala. 
International  Lat.  Obs. 
University  Observatory. 
Obs.,  Univ.  of  HI. 

University  Obs.,  since  1855. 
University  Obs.,  before  1855. 
Obs.  of  the  Nautical  Institute. 
i  Imperial  and  Royal  Univ.  Obs. 
i  Imperial  and  Royal  Univ.  Obs. 

Oppolzer  Obs.,  Josephstadt. 
Kuffner  Obs.,  Ottakring. 
Imperial  University  Obs. 
U.  S.  N.  Obs.,  Georgetown  Heights. 
U.  S.  Naval  Obs.,  1842-1893. 

Smithsonian  Astrophysical  Obs. 
Catholic  Univ.  Obs.,  Brookland. 
Whithi  Obs.,  Wellesley  College. 
Hector  Observatory. 
*  U.  S.  Military  Academy. 

Imperial  Naval  Obs. 
Yerkes  Obs.,  Univ.  of  Chicago. 
Field  Memorial  Obs.,  Williams  CoU. 
Mr.  Metcalf's  Obs.,  since  1911. 
Mr.  John  Tebbutt's  Obs. 
Obs.  of  the  Jesuits  near  Shanghai. 
Obs.  of  Swiss  Polytechnic  School. 


a  Old  observatory  0".125  E. 

f>  Letter  from  Qovemment  Astronomer  at  Adelaide,  1913. 

c  Since  1898. 

d  Before  1898. 

c  RetuUaU  dea  InUrnatkmalen  Brettemiknstss,  1900-1908. 

/  At  Pino  Torbieee. 

0  At  Palaxxo  Msdama. 

M  Astron.  Arbeiten  de$K.  E.  Oradmessuftfs-Biwmu,  1896. 


i  Since  1870. 
i  Before  1879. 


*  xSd^SSi^^M*  ^  U«.\c«^^>^^  ^\%^«««^ 
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LUNAR  DISTANCES. 


THE  COMPUTATION  OF  LUNAR  DISTANCES. 

Tables  of  lunar  distances  are  no  longer  given  in  the  Ephemeris,  in  accord- 
ance with  the  decision  of  the  Navy  Department  that  they  are  now  of  little 
practical  use  to  navigators.  However,  in  case  it  is  desired  to  use  this  method, 
the  angular  distance  between  the  Moon  and  any  heavenly  body  may  be  cal- 
culated by  solving  the  spherical  triangle  of  which  the  known  parts  are  the  polar 
distances  of  the  Moon  and  the  other  body  and  the  difference  of  their  right 
ascensions,  or,  in  other  words,  the  angle  at  the  pole  between  their  hour-circles. 
Then,  the  Greenwich  mean  time  of  the  observation  being  approximately  known, 
and  the  lunar  distances  for  the  star  or  other  body  calculated  for  the  even  hour 
before  and  after,  the  required  lunar  distance  may  be  interpolated  and  the 
longitude  derived  by  the  methods  given  in  books  on  navigation. 

EXAMPLE  1. 

Find  the  lunar  distance  of  Aldebaran,  July  27, 1919,  at  10  P.  M.,  Greenwich  Mean  Time. 
Let  a  and  6  -Ri^t  Aacension  and  Declination  of  the  star 


(( 


(( 


ti 


(I 


(( 


c/  and  3^- 

D- Lunar  Distance 
AIbo  let  tan  M-tan  i^  sec  (a-oO 

Then  cos  D-sin  5^  cos  (M~5)  cosec  M 


(( 


ti   tt 


Moon 


a 

4>>  31-  18V5 

M 

28*  23^  lO'' 

ct" 

9"  55»  22«.2 

5 

+16*  20'  53" 

a'-c/ 

19»»  S5»56«.8 

M-a 

12^    2"  17" 

a-c/ 

293''  m'     4'' 

sin  J'' 

9.331520 

S' 

+  12«  23'  20^' 

cos  (M-«) 

9.990343 

tano^ 

9.341753 

coeecM 

0.322931 

sec  (a- 

-«-) 

0.390952 

cos  D 

9.644794 

tanM 

9.732705 

EXAM] 

D 
PLE  2. 

63°  48'  33" 

Find  the  lunar  distance  of  Jupiter,  March  11, 1919,  at  noon,  Greenwich  Mean  Time, 
case  the  distance  is  smaller  and  the  following  method  is  more  accurate: 

Let  a  and  5  -Right  Ascension  and  Declination  of  the  planet 
''    a' and  5'-     "  **  **  "  "    "    Moon 

''  D- Lunar  Distance 

Also  let  tan  N-tan  H  («-«0  cos  J^  (6+5')  cosec  J^  (a-O 
Then  sin  H  D-sin  J^  (a-a")  cos  J^  («+5')  cosec  N 
Sin  N  and  sin  J^  (a-aO  have  the  same  algehraic  sign. 


In  this 


a 

gh  25«40*.9 

c/ 

7^  22«    6' .3 

«-a' 

23*^     3«  34- .6 

OL—C^ 

345°  53'  39" 

a 

+  23°  29'     9" 

a' 

+  18°  42'     5" 

h-y-h' 

+  42°  11'  14" 

h-h' 

+    4°  47'     4" 

H(«- 

-aO 

172°  56'  50" 

}i  (a+«0 

+  21°    5'  37" 

H{^-^ 

+    2^  23'  a2" 

\ 


tan  y^  {a -a") 
COS  H  («+«0 
cosec  H  («-«0 

9.092439  n 

9.969878 

1.379447 

tanN 

N 

0.44176411 
109^  52'  49" 

sin  J^(a-aO 
cos  Ji  (5+a') 

cosec  N 

9.089140 
9.969878 
0.026685 

sin><;D 

KD 

9.085703 
6°  59^  49" 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1919. 

» 

Reduce  the  observed  altitude  of  PolariB  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

Take  out  the  apparent  right  ascension  and  declination  of  Polaris  for  the  time  of  obflervation. 

Subtract  the  apparent  right  ascension  from  the  local  sidereal  time  of  observation  and  the 
remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  as  the  vertical  argument,  and  the  apparent  declination  of  Polaris  as  the 
horizontal  argument,  take  out  the  correction  from  Table  I  and  add  it  to  or  subtract  it  from  the 
true  altitude,  according  to  its  sign. 

For  altitudes  other  than  45^,  corrections  taken  from  the  supplementary  table  at  the  bottom 
of  Table  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  accuracy  required. 

Example, — ^August  5,  1919,  at  10^  40™  30*  P.  M.  local  mean  solar  time,  in  longitude  59^  west 

of  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  33^  20^  (/^,  required  the  latitude  of  the 

place. 

h     m  8 

Local  astronomical  mean  time 10    40  30 

Reduction  from  Table  III  for  lO^"  40™  30*                                                 +  1  45 

Greenwich  sidereal  time  of  mean  noon,  August  5,  page  10        .            8    51  57 

Reduction  from  Table  III,  for  longitude  (-3^  56**  west,  or  plus)               +  0  39 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time    .  19    34    51 

R.  A.  ot  Polans  (page  281)  for  time  of  observation    ...  1    32    13 

Remainder  is  equal  to  hour-angle  of  Polaris  .  18      2    38  ^ 

Decl.  of  Polaris  (page  281)  for  time  of  observation,  SS""  52^  17^^    . 

True  altitude +33    20     0 

Correction  from  Table  I -07 

Correction  firom  Table  la -13 

lAtitude  of  the  place +33    19    40 

Observations  of  Polaris  for  latitude  should  be  made  when  practicable  near  the  times  of  upper 
or  of  lower  culminations  (hour-angle  0^  or  12^).  However,  at  sea,  if  made  near  elongation  (hour- 
angle  6^  or  18^),  the  hour^angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 


\^D«cl. 

D«l/ 

\,^ 

88*'  52'  10^' 

88^  52'  20^' 

88*  62'  30" 

88**  62'  40" 

88*»  52'  50" 

88^  53'  0" 

H.A.\^ 

^Xh.A. 

h  m 

t      n 

/  tt 

/  rt 

#  tf 

t       n 

$    ft 

h  m 

0  0 

-67  50 

0 

1 

2 
3 
3 

-67  40 

g\. 

-67  30  0 
67  30  , 
67  29  i 
67  27  I 
67  24  I 

-67  20  0 
67  20  , 
67  19  t 
67  17  I 
67  14  I 

-67  10  ^ 
67  10  , 
67  9  \ 
67  7  • 
67  4  \ 

-67  0  ^ 
67  0  ? 
66  59  ^ 
66  57  ? 
66  54  \ 

24  0 

3 

67  50 

67  40 

0 

23  57 

6 

67  49 

67  39 

1 

64 

9 

67  47 

67  37 

3 

.3 
3 

61 

12 

67  44 

67  34 

48 

0  15 

-67  41 

4 

4 
6 
6 
7 

-67  31 

-67  21  . 
67  17  T 
67  13  : 
67  7  ? 
67  1  I 

-67  11  . 
67  7  * 
67  3  * 
66  57  ? 
66  51  J 

-67  1  . 
66  57  : 
66  53  ^ 
66  48  ^ 
66  42  ] 

-66  51  , 

23  46 

18 

67  37 

67  27 

4 

66  47  * 

42 

21 

67  33 

67  23 

4 

66  43  ^ 

39 

24 

67  27 

67  17 

0 

66  38  ! 

36 

27 

67  21 

67  11 

0 

7 

66  32  ^ 

33 

0  30 

-67  14 

7 

-67  4 

7 
8 
9 
9 
11 

-66  55  . 
66  47  . 
66  39  ^ 
66  30  ^ 
66  21^ 

-66  45  « 
66  37  * 
66  29  ^ 
66  21^2 
66  11  JJ 

-66  36  . 
66  27  * 
66  19  ^ 
66  11^* 
66  l}J 

-66  25  - 

23  30 

33 

67  7 

f 
8 

9 
11 

66  57 

66 18  ; 

27 

36 

66  59 

66  49 

66  10  f 

24 

39 

66  50 

66  40 

^    1  in 

21 

42 

66  41 

66  31 

66  6i;j 

18 

045 

-66  30 

11 

-66  20 

11 
11 
13 
13 
14 

-66  11  „ 
66  O" 

65  48^ 
65  36  |! 

65  23j; 

-66  l^j 
66  50  " 

65  38  " 

66  26  1? 
66  13^ 

-66  51  „ 
66  40  " 
66  29" 
66  17^ 
65  4jJ 

-66  41  .. 

66  30 }; 

23  16 

48 

66  19 

11 

66  9 

12 

51 

66  8 

13 
13 
13 

65  58 

66  19  " 

9 

54 

65  55 

65  46 

65  72 

6 

0  57 

65  42 

65  33 

64  64JJ 

3 

1  0 

-65  29 

15 
16 
10 
16 

-65  19 

14 
16 
16 
16 

-66  9j^ 
64  65" 

64  40  ;^ 

64  2iJ* 

-66  0  J. 
64  46^ 
64  30  J? 

-64  50i^ 
64  36  ,! 

.  ^  ^^  4 

-64  40j^ 
64  26  ,1 

23  0 

3 

65  14 

65  6 

22  67 

6 
9 

1  12  J 

64  59 

64  43 

-64  27 

64  50 

64  34 

-64  18 

\   ^ 

'A   ^^ 

680 


TABLB  L 


FOB  FINDING  THE  LATITUDE  BY  AN  0B8BBVSD  ALTTTUDB  OP  POLARIS^  VM. 


88*  62^  1(K' 


b  m 
1  12 
16 
18 
21 
24 

127 
80 
83 
86 
89 

1  42 
45 
48 
51 
54 

1  57 

2  0 
8 
6 
9 

2  12 
15 
18 
21 
24 

2  27 
80 
33 
36 
39 

2  42 
45 
48 
51 
54 

57 
0 
3 
6 
9 

3  12 
15 
18 
21 
24 

3  27 
30 
33 
36 
39 

3  42 
45 
48 
51 
54 

3  57 

4  0 
3 

6 

4    9 


2 
3 


-64  27 
64  10 
68  62 

68  84 

63  16 

-62  65 
6284 
62  18 
6162 
6129 

-61  6 
60  42 
60  18 

69  63 
69  28 

-59  2 
68  36 
68  7 
67  39 
67  U 

-56  42 
66  12 
66  41 
66  10 

64  89 

-64  7 

53  34 
53  1 
52  27 
51  53 

-51  18 
50  43 
50  7 
49  30 
48  53 

-48  16 
47  38 
47  0 
46  21 
45  41 

-45  1 
44  21 
43  40 
42  59 
42  17 

-41  35 
40  53 
40  10 
39  26 
38  42 

-37  58 
37  14 
36  29 
35  43 
34  58 

-34  12 

33  25 

32  38 

31  51 

"31    4 


17 
18 
18 
18 
90 

81 


84 
84 
35 
85 
86 

87 
38 
38 
38 
39 

80 
81 
81 
81 
88 

88 
83 
84 
34 
35 

35 
36 
37 
37 
37 

38 
38 
39 
40 
40 

40 
41 
41 
42 
42 

42 
43 
44 
44 
44 

44 

45 
40 
45 
46 

47 
47 
47 


88*  62'  20'" 


M 


Is  'J  «\ 


-64  18 
64  0 
68  48 
68  24 
68    5 

-62  46 
62  26 
62  4 
6142 
6120 

-60  67 
60  34 
60  9 
59  44 
59  19 

-68  63 
68  26 
67  69 
67  81 
67  2 

-66  88 
66  4 
56  33 
66  2 
54  31 

-53  59 
53  26 
52  53 
52  19 
51  45 

-51  11 
50  35 
49  59 
49  23 
48  46 

-48  9 
47  31 
46  53 
46  14 
45  35 

-44  55 
44  15 
43  34 
42  53 
42  11 

-41  29 
40  47 
40  4 
39  21 
38  37 

-37  53 
37  8 
36  23 
35  38 
34  53 

-34  7 
33  20 
32  34 
31  47 

-30  69 


18 
17 
18 
19 
19 

91 
81 


85 


87 
87 


88*62' 80"  88*  62' 40" 


-«8*62'60" 


81 
81 
81 
83 

88 
33 
34 
34 
34 

36 
36 
36 
37 
37 

38 
38 
39 
30 
40 

40 
41 
41 
42 
42 

42 
43 
43 
44 
44 

45 
45 
45 
45 
46 

47 
46 
47 
48 


9f 


-64    8 

63  61 
68  83 

68  16 
62  66 

-62  36 
62  16 
6166 
6188 
61  11 

-60  48 
60  26 
60  1 
59  36 

69  10 

-58  44 
68  18 
67  60 
67  22 
66  64 

-66  25 
66  66 
66  26 

64  64 
64  23 

-53  51 
53  18 
52  45 
52  12 
51  38 

-51  3 
50  28 
49  52 
49  16 
48  39 

-48  2 
47  24 
46  46 
46  7 
45  28 

-44  48 
44  8 
43  27 
42  46 
42  5 

-41  23 
40  41 
39  58 
39  15 
38  31 

-37  47 
37  3 
36  18 
35  33 
34  47 

-34  2 
33  15 
32  29 
3142 

-30  55 


17 
18 
18 
19 


81 


84 


81 
81 
88 

83 
83 
83 
84 

35 

35 
36 
86 
37 
37 

38 
38 
39 
39 
40 

40 
41 
41 
41 
42 

42 
43 
43 
44 
44 

44 

45 
45 
46 
45 

47 
46 
47 
47 


rr 


-63  69 
63  42 
63  S4 
68  6 
62  47 


17 
18 
18 
19 


62    7" 
6146^ 

61  24  2 
61    2; 

-60  89  «. 
60  16  2 
60  62^ 

69  27? 
69    2; 

—68  86  „ 
68  9^ 
67  42^ 
67  14? 
66  46^ 

-66  17 
66  472 

81 
81 
83 

88 
83 
34 
84 
35 

35 
35 
86 
37 
87 

38 
38 
39 
39 


-44 
44 
43 
42 
41 

-41 
40 
39 
39 
38 

-37 
36 
36 
35 
34 

-33 
33 
32 
31 
\   -^ 


n 


66  17 
64  46 
64  16 

-63  48 
63  11 
52  38 
52  4 
51  30 

-50  55 
50  20 
49  45 
49  9 
48  32 

-47  55 
47  17 
46  39 
46  0 
45  21 


42 
2 
21 
40 
59 

17 
35 
52 
9 
26 

42 
57 
13 
28 
42 

57 
11 
24 
37 


40 
41 
41 
41 
42 

42 
43 
43 
43 
44 

45 
44 

45 
46 
45 

46 
47 
47 
41 


-68  48 
68  82 
68  14 


68  87 


18 
18 
18 


\ 


18 
6168 
6187 
6115 
60  68 

-60  80 
60  7 
69  48 
69  1$ 
68  68 

-68  27 
68  0 
67  88 
67  6 
66  87 

-66    8 

65  89 

66  9 
64  88 
64    7 

-63  86 
53  3 
52  30 
51  56 
51  22 

-50  48 
50  13 
49  37 
49  1 
48  25 

-47  48 
47  10 
46  32 
45  54 

.45  15 

-44  35 
43  55 
43  15 
42  34 
41  53 

-41  11 
40  29 
39  46 
39  3 
38  20 

-37  36 
36  62 
36  7 
35  22 
34  37 

-33  62 
33  6 
32  19 
31  33 

-^  Aft 


81 
81 


88 

84 
84 
84 

86 
86 
86 
36 
87 

38 
88 
88 

89 
40 

40 
40 
41 
41 
42 

42 
43 
43 
43 
44 

44 

45 
45 
45 
45 

46 
47 
46 
47 


88*  63'  0" 


-68  40 


6 
68  47 


-62  8 
6148 
6127 
61  6 
44 


0 

66  81 
66    1 

64  80 
68  69 


-68 
62 
62 

51 
51 

-50 
50 
49 
48 
48 

-47 
47 
46 
45 
45 

-44 
43 
43 
42 
41 

-41 
40 
39 
38 
38 

-37 
36 
36 
36 
84 

-33 
88 
82 
31 

-80 


18 
U 

18 
19 


81 


-60  21 
69  68 
69  84 
69  9 
68  44 

-68  18 
67  62 
57  26 
66  67 


H.1. 


81 
81 


27 
66 
22 
49 
15 

41 
6 
30 
54 
18 

41 

8 

25 

47 
8 

28 
49 
8 
28 
46 

6 
23 
40 
57 
14 

31 
47 
2 
17 
32 

47 
1 

16 
28 
41 


88 

84 

84 

85 
36 
86 
36 
87 

38 
88 
88 
39 
40 

89 
41 
40 
42 
41 

43 
48 
43 
43 
43 

44 
45 

45 
45 
45 

46 
46 

47 
47 


h  m 

S2  48 

45 

42 


22  88 


27 
24 
21 

22  18 

15 

12 

9 

6 

22    3 

22    0 

2167 

64 

61 

2148 
46 
42 
39 
36 

2183 
30 

27 
24 
21 

21  18 

15 

12 

9 

6 

21    3 

21    0 

20  57 

54 

51 

20  48 
45 
42 
39 
36 

20  33 
30 
27 
24 
21 

20  18 

15 

12 

9 

6 

3 
0 


20 
20 


19  57 

54 

19  51 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1919. 


D«d. 


B.A. 


h  m 
4  9 
12 
15 
18 
21 

4  24 

27 
30 
33 
36 

4  39 
42 
45 

48 
51 

4  54 

4  57 

5  0 
3 
6 

5  9 
12 
15 
18 
21 

5  24 

27 
30 
33 
36 

5  39 
42 
45 
48 
61 

5  54 

5  57 

6  0 
3 
6 

6  9 
12 
15 
18 
21 

6  24 
27 
30 
33 
36 

6  39 
42 
45 
48 
51 

6  54 

6  57 

7  0 
3 

7  6 


88*  52'  10^' 


tt 


-31  4 
30  16 
29  28 
28  40 
27  51 

-27  2 
26  13 
25  24 
24  34 
23  44 

-22  54 
22  3 
21  13 
20  22 
19  31 

-18  39 
17  48 
16  56 
16  4 
15  12 

-14  20 
13  28 
12  36 
11  43 
10  50 

-  9  68 
9 

8 
7 
6 

-  6 
4 
3 
2 
2 

-  1 


5 

12 
19 
26 

33 
40 
46 
53 
0 

6 
0  13 
0  40 
33 


1 
2 

3 
4 
5 
5 
6 

7 


27 

20 
13 
6 
59 
62 

45 

8  38 

9  31 
10  23 


11 

+12 
13 


16 

8 
1 


13  53 

14  45 

16  37 

+16  28 

17  20 

18  11 

19  2 
+19  63 


48 
48 
48 
49 
49 

49 
49 
60 
50 
50 

51 
50 
51 
51 
52 

51 
52 
52 
52 
52 

52 
52 
53 
53 
52 

53 
53 
53 
53 
53 

63 
64 
63 
63 
64 

53 
63 
63 
64 
63 

53 
53 
63 
63 
63 

53 
63 
62 
63 
62 

63 
62 
62 
52 
61 

62 
61 
51 
61 


88**  62'  20^' 


ft 


-30  59 
30  12 
29  24 
28  36 
27  47 

-26  58 
26  9 
25  20 
24  30 
23  40 

-22  50 
22  0 
21  9 
20  19 
19  28 

-18  37 
17  45 
16  54 
16  2 
15  10 

-14  18 
13  26 
12  34 
11  41 
10  49 

-  9  56 
9  4 
8  11 
7  18 
6  25 


5 
4 
3 
2 
2 


-  1 


32 
39 
46 
53 
0 

6 


0  13 
040 
33 


1 
2 

3 

4 
6 
6 
6 

7 


26 

19 
12 
5 
58 
51 

44 

8  37 

9  29 

10  22 

11  14 

+12    6 

12  59 

13  61 

14  42 

15  34 

+16  26 

17  17 

18  8 
18  59 

+19  50 


47 
48 
48 
49 
49 

49 
49 
50 
50 
50 

50 
61 
50 
51 
61 

52 
51 
52 
62 
62 

52 
62 
63 
62 
53 

62 
63 
63 
63 
63 

63 
53 
63 
63 
64 

63 
63 
63 
63 
63 

63 
53 
53 
63 
63 

53 
52 
63 
52 
62 

63 
62 
61 
62 
52 

51 
51 
61 
61 


88*»  52'  30" 


-30  55 
30  7 
29  19 
28  31 
27  43 

-26  54 
26  5 
25  16 
24  27 
23  37 

-22  47 
21  57 
21  6 
20  16 
19  25 

-18  34 
17  43 
16  51 
16  0 
15    8 

-14  16 
13  24 
12  32 
11  40 
10  47 

-  9  55 
9  2 
8  10 
7  17 
6  24 

-  5  31 


4 
3 
2 
1 

1 


38 
45 
62 
69 

6 


0  13 
040 
33 


1 
2 

3 
4 
6 
6 


26 

19 

12 

4 

67 

6  60 

+  7  43 

8  35 

9  28 

10  20 

11  12 

+12    5 

12  67 

13  48 

14  40 

15  32 

+16  23 

17  14 

18  5 
18  56 

+19  47 


48 
48 
48 
48 
49 

49 
49 
49 
50 
50 

50 
61 
50 

51 
61 

61 
52 
51 
52 
62 

62 
52 
52 
63 
52 

53 
62 
63 
63 
63 

63 
63 
63 
63 
63 

63 
63 
63 
53 
63 

63 
52 
63 
63 
63 

62 
63 
62 
62 
53 

62 
61 
62 
52 
61 

61 
51 
61 
61 


88**  52'  40" 


ft 


-30  50 
30  3 
29  15 
28  27 
27  39 

-26  50 
26  1 
25  12 
24  23 
23  34 

-22  44 
21  54 
21  3 
20  13 
19  22 

-18  31 
17  40 
16  49 
15  57 
15    6 

-14  14 
13  22 
12  30 
11  38 
10  46 

-  9  54 
9  1 
8-  8 
7  16 
6  23 


30 
38 
45 
62 
69 

6 

0  13 
0  40 
32 


6 
4 
3 
2 
1 

1 


1 
2 

3 
4 
6 
5 


26 

18 

11 

4 

56 

6  49 

+  7  41 

8  34 

9  26 

10  19 

11  11 

+12    3 

12  65 

13  46 

14  38 

15  29 

+16  21 

17  12 

18  3 
18  53 

+1^44 


47 
48 
48 
48 
49 

49 
49 
40 
49 
50 

50 
51 
50 
51 
61 

61 
51 
52 
61 
62 

62 
52 
52 
52 
52 

63 
63 
62 
63 
63 

62 
63 
63 
63 
63 

63 
63 
62 
63 
63 

63 
63 
62 
63 
52 

63 
62 
63 
62 
62 

62 
61 
62 
61 
62 

61 
61 
50 
61 


88**  62'  50" 


-30  46 
29  59 
29  11 
28  23 
27  35 

-26  46 
25  58 
25  9 
24  20 
23  30 

-22  40 
21  50 
21  0 
20  10 
19  19 

-18  29 
17  38 
16  46 
15  55 
15  4 

-14  12 
13  20 
12  28 
11  36 
10  44 

-  9  62 
9  0 
8  7 
7  15 
6  22 


5 
4 
3 
2 
1 

1 


30 
37 
44 
62 
59 

6 


0  13 
0  39 


1 
2 

3 
4 
5 
6 


32 
26 

18 

10 

3 

55 

6  48 

+  7  40 

8  33 

9  26 

10  17 

11  9 

+12    1 

12  63 

13  44 

14  36 

15  27 

+16  18 

17  9 

18  0 
18  50 


47 
48 
48 
48 
49 

48 
49 
49 
50 
50 

50 
50 
50 
51 
50 

51 
62 
51 
51 
62 

52 
52 
62 
52 
62 

62 
63 
62 
63 
52 

63 
63 
62 
63 
53 

53 
52 
53 
53 
53 

52 
63 
52 
63 
62 

63 
62 
62 
62 
62 

62 
61 
62 
51 
51 

61 
51 
60 
^\ 


88**53'0" 


tf 


-30  41 
29  64 
29  7 
28  19 
27  31 

-26  43 
25  54 
25  5 
24  16 
23  27 

-22  37 
21  47 
20  57 
20  7 
19  17 

-18  26 
17  35 
16  44 
15  53 
15    2 

-14  10 
13  18 
12  27 
11  35 
10  43 

-  9  51 
8  58 
8 

7 


6 
14 


6  21 
5  29 


36 
44 
61 
59 

6 

0  13 
0  39 


4 
3 
2 
1 

1 


1 
2 


32 
24 


17 
9 
2 

54 


47 
47 
48 
48 
48 

49 
49 
49 
49 
50 

50 
50 
50 
60 
61 

61 
51 
51 
61 
52 

52 
51 
52 
52 
52 

63 
52 
52 
63 
62 

63 
52 
53 
52 
53 

53 
52 
63 
52 
53 


\ 


+  3 
4 
5 
5 
6  47 

+  7  39 

8  31 

9  23 

10  15 

11  7 

+11  69 

12  51 

13  42 

14  33 

15  26 

+16  16 
17  6 
17  67 


DwL 


H.A. 


52 
53 
52 
53 
52 

52 
52 
52 
52 
62 

62 
61 
61 
62 
61 

50 
61 
51 


h  m 
19  51 
48 
45 
42 
39 

19  86 
33 
30 
27 
24 

19  21 

18 

15 

12 

9 

19    6 

3 

19    0 

18  57 

64 

18  51 
48 
46 
42 
39 

18  36 
33 
30 

27 
24 

18  21 

18 

15 

12 

9 

18    6 

-3 

18    6 

17  57 

54 

17  51 
48 
45 
42 
39 

17  36 
33 
30 
27 
24 

17  21 

18 

16 

12 

9 


17 


\ 


6 
3 
17    0 


682 


TABLE  I. 


FOB  FINDINQ  THE  LATITUDB  BY  AN  OBSBRVED  ALTTTUDE  OF  P0LABI8,  Ifllff. 


h  m 

7  6 

9 

12 

16 

18 

781 
d4 
27 
80 
83 

786 


7 
8 

8 


42 
45 
48 

61 

64 

67 

0 

3 

6 

9 

12 

16 

18 

881 
24 

27 
30 
33 

836 
39 
42 
45 

48 

8  51 
54 

8  57 

9  0 
3 

9  6 

9 

12 

15 

18 

9  21 
24 
27 
30 
33 

9  36 
39 
42 
45 

48 

9  51 
54 

9  57 
10  0 
10    3 


WIS^W^ 


tt 


+19  63 
20  44 
2134 
22  24 
28  14 

+24    4 

24  64 

25  43 
28  82 

27  21 

+28    9 

28  67 

29  46 
80  88 
8120 

+32  7 
82  68 
83^88 
84  25 
86  11 

+36  66 

86  41 

87  26 

88  9 
88  63 


/ 


+39 
40 

41 
41 
42 

+43 
43 
44 
45 
45 

+46 
47 
47 
48 
48 

+49 
50 
50 
51 
51 

+52 
52 
53 
54 
54 

+55 
55 
56 
56 
57 

+57 
58 
58 
58 

+59 


36 

19 

1 

43 
25 

6 
47 
27 

7 
46 

25 
3 
41 
18 
55 

31 
7 
43 
18 
52 

26 
59 
32 
4 
36 

7 
37 

7 
37 

6 

34 

1 

28 

55 

21 


hi 
so 

80 
50 
60 


48 
48 

47 
47 

46 
48 
48 
48 
46 

46 
44 
44 
44 


42 

43 
42 

41 

41 
40 
40 
89 
30 

38 
88 
37 
87 
88 

88 
88 
86 
84 
84 

88 
83 
32 
82 
31 

30 
80 
30 
20 
28 

27 

27 

27 

» 


WWW^ 


ft 


+19  50 
20  41 
2181 
22  21 
28  11 

+24  1 
24  60 
26  89 


81 

60 
60 
60 
60 


27  17 

+28    6 

28  68 

29  41 


1 


81  16 

+82    2 

82  48 
88  84 
84  20 

86  6 

+86  61 
a6>36 

87  19 
38  8 
38  47 

+39  30 
40  13 

40  55 

41  37 

42  18 

+42  59 

43  40 

44  20 

45  0 

45  39 

+46  18 

46  56 

47  34 

48  11 
48  48 

+49  24 
50    0 

50  35 

51  10 
5144 

+52  18 

52  51 

53  24 

53  56 

54  28 

+54  59 

55  29 

55  59 

56  28 

56  57 

+57  25 

57  53 

58  20 
58  46 

+59  12 


47 
47 


44 
44 
44 
44 

a 

48 
42 
42 
41 
41 

41 
40 
40 
30 
30 

88 
38 
87 
87 
38 

88 

36 
36 
84 
84 

38 
33 
32 
32 
31 

80 
30 
30 
29 
28 

28 
27 


88«62'30'' 


ft 


+19  47 

20  87 

21  28 

22  18 
28    7 

+28  67 

24  46 

25  86 
28  24 

27  12 

+28    1 

28  49 


80  28 
8110 

+3167 
82  43 


87  14 

87  68 

88  41 

+89  24 
40    7 

40  49 

41  31 

42  12 

+42  53 

43  33 

44  13 

44  53 

45  32 

+46  11 

46  49 

47  27 

48  4 

48  41 

+49  17 

49  53 
60  28 
51    2 

51  37 

+52  10 

52  43 

53  16 

53  48 

54  19 

+54  60 
56  21 

55  51 

56  20 
56  49 

+67 
67 


17 
44 


81 
60 

49 
60 

49 
49 
49 


47 

47 
47 
47 


84  16 
86   0 

+86  46 


58  11 

58  37 

+59    d 


46 

a 

44 
44 

48 
48 

48 

42 
42 

41 
41 

40 
40 
40 
30 
30 

38 
38 
37 
37 
38 

38 
36 
34 
36 
88 

38 
33 
32 
31 
31 

31 
30 
29 
29 
28 

27 
27 
28 


WWW 


It 


+19  44 
29  84 
2124 
22  14 

4 


+28  68 

24  42 

25  81 


27  8 

+27  66 

28  44 


87  8 
87  62 


+89  18 
40  1 

40  48 

41  25 

42  6 

+42  47 

43  27 

44  7 
44  46 
46  26 

+46  4 

46  42 

47  20 

47  57 

48  33 

+49 


80 
60 


80  19 

81  6 

+8162 
32  88 
88  24 
84  10 
84  66 

+85  40 


49 
48 
48 

48 
48 

47 
47 

48 

48 


46 

a 

44 
44 
44 


\ 


9 

49  45 

50  20 
60  55 

51  29 

+52    2 

52  35 

53  8 

53  40 

54  11 

+54  42 

55  12 

55  42 

56  11 

56  40 

+57    8 

57  36 

58  3 
58  29 

+^?A 


42 

42 

41 
41 

40 
40 
30 


38 

38 
37 
38 
38 

38 

86 
36 
34 

38 

33 
33 
32 
31 
31 

30 
30 
29 
29 
38 

28 
27 
26 


W'WW 


$f 


+19  41 
29  81 
8181 
88  11 
0 


+28  60 
24  89 

26  28 
28  16 

27  4 

+27  68 

28  40 

29  27 

80  14 

81  1 

+3147 


47 
47 

47 
48 


88  19 
84  6 
84  80 

+85  84 
38  19 
87    8 

87  48 

88  29 

+89  18 

89  66 

40  37 

41  18 
41  59 

+42  40 
48  20 
44    0 

44  40 

45  19 

+45  57 

46  35 

47  13 

47  50 

48  26 

+49    2 

49  38 

50  13 

50  47 

51  21 

+51  56 

52  28 

53  0 

53  32 

54  3 

+54  34 

55  4 

55  34 

56  3 

56  32 

+57    0 

57  27 
57  54 

,      58  20 


44 


44 


41 
41 
41 

40 
40 
40 
89 
88 

38 
88 

87 
86 
86 

86 
86 

84 

34 
84 

83 

32 
32 
31 
31 

30 
30 
29 
29 


27 


98 


88«58'0^ 


ft 


+19  88 
29  28 
81  IB 
88  8 
88  57 

+88  46 

84  86 

85  84 
28  12 
87    0 

+27  48 


80  10 
80  66 

+8148 
88  29 
88  14 
84  0 
84  46 

+85  29 
88  18 
88  67 
87  41 


47 

47 


+89    7 
89  49 

40  31 

41  12 
4153 

+42  34 
43  14 

43  54 

44  33 

45  12 

+46  50 

46  28 

47  5 

47  42 

48  19 

+48  55 

49  30 

50  5 

50  40 

51  14 

+51  47 

52  20 

52  52 

53  24 

53  55 

+54  26 

54  56 

55  26 

55  55 

56  23 

+56  51 

57  18 
67  45 

58  11 


46 

48 
46 
44 

44 
44 
44 


41 
41 
41 

40 
40 


38 

88 
87 
87 
87 
36 

36 
85 
85 
84 
S3 

33 
32 
32 
31 

31 

30 
30 
29 
28 
28 

27 
27 


18  64 


45 
48 

18  89 


87 

18  84 
81 
18 
16 
12 

16    9 

6 

8 

16    0 

16  67 

16  64 
61 
48 
45 
42 

16  89 
86 
83 
30 

27 

16  24 
21 
18 
15 
12 

15    9 

6 

3 

15    0 

14  57 

14  54 
51 
48 
45- 
42 

14  39 
36 
33 
30 
27 

14  24 
21 
18 
15 
12 

14    9 

6 

3 

14    0 

13  57 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OP  POLARIS,  1919. 


\,I)«L 

D«5L/ 

88*  62'  10^' 

88*^  62'  20^' 

88*  52'  30" 

88*  62'  40" 

88*  52'  50" 

88*  63*  0" 

H.A^\^ 

^/h.a. 

h   m 

t      n 

r      $• 

i    It 

#      n 

t    " 

#    ft 

h  m 

10    3 

+69  21  2s 

59  46?? 

60  11^ 
60  35^ 
60  58^ 

+59  12  25 

59  37?? 

60  2?J 
60  26^ 
60  49* 

+59    Z^ 

59  28^ 
69  53* 

60  17^ 

60  40  ^ 

+58  54  25 
59  19?; 

59  44^ 

60  8^ 
60  31^ 

+58  46  25 

59  11^ 
69  35?J 

69  59^ 

60  22^ 

+58  37  ,, 
69    2^ 
59  26?J 

59  60S 

60  13^ 

13  57 

6 

64 

9 

61 

12 

48 

15 

45 

10  18 

+61  21  22 
6143" 
62    6^ 
62  26  ?i 
62  46^ 

+61  12  22 
6134" 
6156" 

62  17  2 
62  37  Jj 

+61    3  22 
6125" 
6146;} 
62    7" 

62  28  2 

+60  54  „ 
6116  JJ 

61  37  ;} 
6158?J 

62  18  2 

+60  45  22 
61    7^ 

61  28  " 
6149?J 

62  9^ 

+60  36  „ 
60  58" 

61 19 ;} 

6140" 
62    0  2 

13  42 

21 

39 

24 

36 

27 

33 

30 

30 

10  33 

+63    6  „ 
63  25  :l 

63  43  :l 

64  1  ; 

64  18  }J 

+62  57  ^ 
63  16  }; 
63  34  J, 

63  52  }! 

64  9jJ 

+62  47^ 
68    6  }! 
63  24  }? 
63  42  I? 
63  59  J; 

+62  38  „ 

62  57  J! 

63  15  J* 
63  33  „ 
63  50  I 

+62  29  ,. 

62  47    ; 

63  6  J: 

63  23  }; 
63  40  JJ 

+62  19  .. 
62  38  J! 

62  66  }! 

63  14  }! 

63  31 }; 

13  27 

36 

24 

39 

21 

42 

18 

45 

15 

10  48 

+64  35  ,. 

64  51    ? 

65  6    ? 

65  20  ;* 

65  34;j 

+64  25  .- 
64  41  ?? 

64  56  J: 

65  11^ 
65  24,^ 

+64  16  ,. 
64  31  j! 
64  46  }? 
66    1    5 
66  15;j 

+64    6  ,. 
64  22  Jr 
64  37  }* 
64  51  J* 

65  5;j 

+63  57  ,. 
64  12  J* 
64  27  ^ 
64  42  J! 
64  55;^ 

+63  47  ,. 
64    3^ 
64  18  }f 
64  32  }: 
64  46}J 

13  12 

51 

9 

54 

6 

10  57 

3 

11    0 

13    0 

11    3 

+65  47  j3 
66    0  J! 
66  12  „ 
66  23" 
66  33  JJ 

+65  38  ,„ 

65  50  }? 

66  2jJ 
66  13  " 
66  24  " 

+65  28  12 
65  40  }! 

65  62  J? 

66  3  }} 
66  14Ji 

+65  18  „ 
65  31  J? 
65  42  JJ 

66  53  ;; 

66  4;j 

+65    8  „ 
65  21  J? 
65  33  J? 
65  44  JJ 
65  54}; 

+64  69  12 

65  11  }J 

66  23  „ 

65  34}J 

66  44}J 

12  67 

6 

54 

9 

51 

12 

48 

15 

45 

11  18 

+66  43    o 

66  52    ■ 

67  1   ; 
67    9    ! 
67  16   ; 

+66  33    o 
66  42    • 

66  51   : 

66  59    ; 

67  6    \ 

+66  24   . 
66  33   • 
66  41    • 
66  49    , 
66  66   ^ 

+66  14    ^ 
66  23    I 
66  31    * 
66  39    ^ 
66  46    ^ 

+66    4    . 
66  13    I 
66  21    ® 
66  29    , 
66  36    ^ 

+65  54    ^ 
66    3    * 

66  11    o 
66  19   ? 
66  26    ] 

12  42 

21 

39 

24 

36 

27 

33 

30 

30 

11  33 

+67  22    . 
67  28    ® 
67  33    * 
67  38    ? 
67  41    I 

+67  12    . 
67  18   : 
67  23    * 
67  28    J 
67  31    \ 

+67    2    . 
67    8   ? 
67  13    ? 

67 18  r 

67  21    \ 

+66  52    . 

66  58    ^ 

67  3    ? 
67   8   : 
67  12    I 

+66  43    . 
66  48    J 
66  53    ^ 

66  68    ; 

67  2    \ 

+66  33    . 
66  38    r 
66  43    : 
66  48    * 
66  62    ^ 

12  27 

36 

24 

39 

21 

42 

18 

45 

15 

11  48 

+67  44    , 
67  47    I 
67  49    ! 
67  50    I 

+67  50    " 

+67  34    , 
67  37    ' 
67  39    : 
67  40    J 

+67  40    " 

+67  24    , 
67  27    • 
67  29    ? 
67  30   J 

+67  30    ° 

+67  16    , 

67  17  ; 

67  19   ? 

67  20   J 

+67  20   ° 

+67    5    , 
67    7    ' 
67    9    ? 
67  10    J 

+67  10    ^ 

+66  66    . 
66  57    J 

12  12 

51 

9 

54 

66  59    , 

67  0   \ 
+67    0    ° 

6 

11  57 

3 

12    0 

12    0 

TABLE  la. 


Table  I  has  been  computed  for  an  altitude  of  45*.    For  other  altitudes,  corrections  taken 
from  the  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


AlUtndA. 

Altttode. 

^^.^--^ 

..,,^^^^ 

10* 

20* 

30* 

40* 

60* 

60* 

70* 

1 — '^""'^ 

H.  A. 

^"^^--^ 

H.A. 

h 

h 

n 

II 

// 

i> 

tf 

tt 

II 

h 

h 

0 

12 

0 

0 

0 

0 

0 

0 

0 

12 

24 

1 

11 

-  2 

-  2 

-  1 

0 

+1 

+  2 

+  6 

13 

23 

2 

10 

8 

6 

4 

-2 

2 

7 

17 

14 

22 

8 

9 

16 

oaJ 

8 

3 

4 

14 

35 

16 

21 

4 

8 

24 

19 

13 

5 

6 

22 

52 

16 

20 

5 

7 

ao 

23 

16 

6 

7 

27 

65 

17 

19 

6 

6 

-38 

-26 

-17 

-6 

+8 

+29 

i  -M»4 

I     ^ 

^     ^ 
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INTO  MEAN  SOLAH  TIMB. 
FROU  A  TDIE 


TABLE  II.  685 

INTO  MEAN  SOLAK  TDJE. 

FBOH  A  SIDEREAL  TIME 


TABLE  II. 


INTO  llEAN  SOLAS  TIME. 

FROM   A  SIDEREAL  TIME  INTERVAL. 
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MEAN  SOLAR  INTO  SmEBEAL  TIME. 
TO  BE  ADDED  TO  A  MEAN  TIME 
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TABLE  HL 


SOLAS  INTO  aTDTgRKATi  TDfB. 

TO  BE  ADDED  TO  A  MEAN  THIS  DITSBYAIi. 


tf 


18.862 
19.016 
19.180 
10.846 
lOJiOO 

19.073 
19.887 
20.002 
20.166 
20.380 


120.495 
120.669 
120.823 
120.987 
121.162 

1 21.816 
121.480 
121.644 
121.809 
12L973 

122.187 
122J02 
122.466 
122.6S0 
122.794 

122.959 
123.123 
1  23.287 
1  23.451 
1  23.616 

1 23.780 
123.944 
1  24.109 
1  24.273 
124.437 

124.601 
1  24.766 
1 24.930 
1  25.094 
1  25.259 

1  25.423 
1  25.587 
1 25.751 
1  25.916 
1 26.080 

1  26.244 
1  26.408 
1  26.573 
1  26.737 
1  26.901 

1  27.066 
127.230 
1  27.394 
1  27.558 
1  27.723 

127.887 
28.051 
28.215 
28.380 


^  Itf^ 


128.708 
128.873 
129.037 
129.201 
1 


1 

129.694 

129.858 

180.022 

180.187 

180.851 
130.515 
190.680 
130.844 
131.008 

1 31.172 
1 31.837 
1 81.601 
181.665 
181.829 

131.994 
132.168 
182.322 
182.487 
132.661 

1 32.815 
1  32.979 
133.144 
133.308 
1  33.472 

133.637 
133.801 
1  33.965 
134.129 
134.294 

134.458 
1 34.622 
134.786 
1  34.951 
1  35.115 

1  35.279 
1  35.444 
1  35.608 
1  35.772 
1  35.936 

1  36.101 
1  36.265 
1  36.429 
1  36.593 
1  36.758 

1  36.922 
1  37.086 
1  37.251 
1  37.415 
1  37.579 

1  37.743 
137.908 
1  38.072 
1  38.236 


188JI66 
138.720 
138.808 
189.068 
189.222 

189.886 
139.660 
138.716 
139.879 
140.043 

140.807 
140.872 
140.686 
140.700 
140.866 

141.029 
141.193 
14L867 
14L688 
141.686 

141.860 
142.015 
142.179 
142.843 
142.607 

142.672 
142.836 
143.000 
1 43.164 
143.329 

1 43.493 
1  43.657 
1  43.822 
1  43.986 
144.150 

1 44.314 
144  479 
144.643 
144.807 
1  44.971 

1  45.136 
145.300 
1  45.464 
1  45.629 
1  45.793 

1  45.957 
1  46.121 
1  46.286 
1  46.450 
1  46.614 

1 46.778 
1  46.943 
1  47.107 
1  47.271 
1  47.436 

147.600 


11^ 


148.421 

jL  4d.0oD 

148.760 
148.914 
149i)78 

149JM3 
149.407 
1490(71 
149.786 
149J00 

160M4 
160.228 
160M8 
160.667 
1 60.781 

160.885 
161.060 
151.814 
161J78 
161.648 

161.707 
1 61.871 
168.086 
163.200 
162.864 

152.628 
1 52.692 
152.857 
153.021 
153.185 

153.349 
1  53.514 
1  53.678 
153.842 
154.007 

1  54.171 
154.335 
154.499 
154.664 
1  54.828 

1  54.992 
155.156 
1  55.321 
155.485 
155.649 

1  55.814 
1  55.978 
1  56.142 
1  56.306 
1  56.471 

156.635 
1  56.799 
156.964 
1  57.128 
1  57.292 


12^ 


168.878 
168.448 
168.808 
168.771 
168.986 


1 

169.868 

168.428 

169.688 

169.766 

168.920 
2  0.066 
2  0  J48 
8  0.418 
2  0.678 

2  0.742 

8  0.906 

8  1.070 

8  1.886 

2  1J98 

8  1.688 

8  1.787 

2  1.888 

8  8.066 

2  8.290 

2  2.886 

2  2.549 

2  2.713 

2  2.877 

2  3.042 


2 
2 
2 
2 
2 


3.206 
3.370 
3.534 
3.699 
3.863 


2  4.027 

2  4.192 

2  4.356 

2  4.520 

2  4.684 

2  4.849 

2  5.013 

2  5.177 

2  5.342 

2  5.506 

2  5.670 

2  5.834 

2  5.999 

2  6.163 

2  6.327 

2  6.491 

2  6.656 

2  6.820 

2  6.984 

2  7.149 


18^ 


m  • 

S  8.184 

8  8JB8 

8  8.468 

8  8.887 

8  8.781 

8  8J68 

8  9.180 

8  9.884 

8  9.448 

8  8.818 

8  9.777 
8  9.941 
210.106 
810.870 
810.484 

810.698 
210.768 
810.987 
SllMl 
811J66 

811.480 
81U84 
8 11.748 
8 11.918 
218.077 

212.241 
212.405 
2  12.570 
2  12.734 
212.898 

213.062 
213.227 
2  13.391 
213.555 
2  13.720 

213.884 
2  14.048 
2  14.212 
2  14.377 
2  14.541 

2  14.705 
214.869 
2  15.034 
2  15.198 
2  15.362 

2  15.527 
2  15.691 
2  15.855 
2  16.019 
2  16.184 

2  16.348 
2  16.512 
2  16.676 
2  16.841 
2  17.005 


i.i(.uvAjil57.456l2    7,31312  17.169    2  27.026 

1 47 .7ft4\  1  hi  .^Txyi  n  ,vn\7. \i  .^aA.vi.'n  .\aft 


14^ 


818.166 
9iaj]8 
818.488 
818L848 

818.818 
8iat78 
818.141 
818.806 
818.488 

218.888 
818.788 
818J6S 
880.188 
880.880 

8  80.466 
2  80.618 
880.788 
880.848 
88LII8 

S2LS78 
88L440 
88L806 
881.788 
8  21M8 

2  22.098 

2  22.262 
2  22.426 
2  22.590 
2  22.755 

2  22.919 
2  23.083 
2  23.247 
2  23.412 
2  23.576 

2  23.740 
2  23.905 
2  24.069 
2  24.233 
2  24.397 

2  24.562 
2  24.726 
2  24.890 
2  25.054 
2  25.219 

2  25.383 
2  25.547 
2  25.712 
2  25.876 
2  26.040 

2  26.204 
2  26.369 
2  26.538 
2  26.697 
2  26.861 


16^ 


%9iMr 

888j811 
S98.m 
888^40 
888JIM 

888J88B 
888M8 
888  J07 
888.161 
888388 

888.480 
S88J84 
XSBJOB 
8  88J8S 
8  8a.l47 

880A1 
880.476 
880.848 
880J84 
880J88 

881.188 
881JMr 
88M81 
881.885 
8  8L780 

881.964 

2  32.118 
2  32.283 
2  32.447 
2  32.611 

2  32.775 
2  32.940 
2  33.104 
2  33.268 
2  33.432 

2  33.697 
2  33.761 
2  33.925 
2  34.090 
2  34.254 

2  34.418 
2  34.682 
2  34.747 
2  34.911 
2  85.075 

2  35.238 
2  35.404 
2  35.568 
2  35.732 
2  36.897 

2  36.061 
2  36.225 
2  36.389 
2  36.554 
2  36.718 


2  86.882    66 
/L87XM7    66 


0 
1 

8 
8 
4 

6 
8 

7 
8 

8 


U 


16 


17 


26 
27 
28 
29 

80 
31 
82 
33 
34 

85 
36 
87 
38 
39 

40 
41 
42 
43 
44 

45 
48 
47 
48 
49 

60 
51 
62 
63 
64 


2SM4  I  1  38.400  \  1 48.257  V 1  b&AVi\  ^  T  .W^\7.\l  .^'l&N'L'n  5l3^\^^ sm> 


0«S 


8JU 
OuOU 

Oini 

OjOU 


OSB  I 

0J8I  ' 

om  I 

0.091  i 


8JM7 
OM 


urn  ] 

8J0 
8jO0S 

OM 

0.071 
0.074 
0.077 
0.079 

0.062 
0.085 
0.0S8 
0.090 
0.003 

0.006 
0.099 
0.101 
0.104 
OJ07 

0.110 
0.112 
0.115 
0.118 
O.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145  , 
OJ48  i 

0.151  I 
0.153 

^^\ 
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TABLE  IV. 


AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1919. 
[For  hour  angles  0^  to  12^  the  star  is  west  of  north,  and  for  hour  angles  1^  to  04^  it  is  east  of  north.] 


Lat. 


H.A. 


b   m 

0  0 
10 
20 

030 
40 
50 

1  0 
10 
20 

1  30 
40 
50 

2  0 
10 
20 

2  30 
40 
50 

3  0 
10 
20 

3  30 
40 
50 

4  0 
10 
20 

4  30 
40 
50 

5  0 
10 
20 

5  30 
40 
50 

6  0 
10 
20 

6  30 
40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

8  30 
40 
50 

9    0 


W 


0  0.0 
0  3.0 
0    6.0 


0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 


9.0 
11.9 
14.8 

17.7 
20.6 
23.5 

26.3 
29.0 
31.7 

34.3 
36.8 
39.3 


0  41.7 
0  44.1 
0  46.3 

0  48.5 
0  60.5 
0  52.5 


0 
0 
0 


54.4 
56.1 
57.8 


0  59.3 


1 
1 


0.7 
2.1 


1  3.3 

1  4.3 

1  5.3 

1  6.1 

1  6.8 

1  7.4 

1  7.8 

1  8.1 

1  8.3 


1 
1 
1 

1 
1 
1 

1 
1 
1 


8.4 
8.3 
8.1 

7.8 
7.3 
6.7 

6.0 
5.2 
4.2 


1  3.1 
1  1.9 
1    0.6 

0  59.1 
0  57.6 
0  55.9 

0  54.1 
0  52.3 
0  50.3 

0  48.2 


15* 


0  0.0 
0  3.0 
0    6.1 

0  9.1 
0  12.2 
0  15.2 

0  18.1 
0  21.1 
0  24.0 

0  26.8 
0  29.6 
0  32.3 

0  35.0 
0  37.6 
0  40.2 

0  42.6 
0  45.0 
0  47.3 

0  49.5 
0  51.6 
0  53.6 

0  55.5 
0  57.3 

0  59.0 

1  0.5 
1  2.0 
1    3.3 

1  4.5 
1  5.6 
1    6.6 

1  7.4 
1  8.1 
1    8.7 

1  9.2 
1  9.5 
1    9.7 


1 
1 
1 

1 
1 
1 


9.7 
9.6 
9.4 

9.1 
8.6 
8.0 


1  7.2 

1  6.4 

1  5.4 

1  4.3 

1  3.0 

1  1.7 

1  0.2 

0  58.6 

0  56.9 

0  55.1 

0  53.2 

0  51.2 


20* 


0  0.0 
0  3.1 
0    6.3 

0  9.4 
0  12.5 
0  15.6 

0  18.7 
0  21.7 
0  24.7 

0  27.6 
0  30.5 
0  33.3 

0  36.0 
0  38.7 
0  41.3 

0  43.9 
0  46.3 
0  48.7 

0  50.9 
0  53.1 
0  55.2 

0  57.1 

0  58.9 

1  0.7 

1  2^3 
1  3.8 
1    5.1 

1  6.4 
1  7.5 
1    8.5 

1  9.3 
1  10.1 
1  10.7 

1  11.1 
1  11.4 
1  11.6 


1 
1 
1 

1 
1 
1 

1 
1 


11.7 
11.6 
11.3 

11.0 

10.5 

9.9 

9.1 
8.2 
1     7.2 

1  6.0 
1  4.7 
1     3.3 

1  1.8 
1  0.2 
0  58.5 

0  56.6 
0  54.6 
0  52  .<i 


22* 


0  0.0 
0  3.2 
0    6.4 

0  9.6 
0  12.7 
0  15.8 

0  18.9 
0  22.0 
0  25.0 

0  28.0 
0  30.9 
0  33.8 

0  36.6 
0  39.3 
0  41.9 

0  44.5 
0  47.0 
0  49.4 

0  51.6 
0  53.8 
0  55.9 

0  57.9 

0  59.8 

1  1.5 

1  3.1 
1  4.6 
1    6.0 

1  7.3 
1  8.4 
1    9.4 

1  10.3 
1  11.0 
1  11.6 

1  12.1 
1  12.4 
1  12.6 


1 
1 
1 

1 
1 
1 


12.6 
12.5 
12.3 

11.9 
11.4 
10.8 


1  10.0 

1  9.1 

1  8.1 

1  6.9 

1  5.6 

1  4.2 

1  2.6 

1  1.0 

0  59.2 

0  57.3 

0  55.3 

0  W.2 


24* 


0  0.0 
0  3.2 
0    6.5 

0  9.7 
0  12.9 
0  16.1 

0  19.2 
0  22.3 
0  25.4 

0  28.4 
0  31.4 
0  34.3 

0  37.1 
0  39.9 
0  42.6 

0  45.2 
0  47.7 
0  50.1 

0  52.4 
0  64.7 
0  66.8 

0  68.8 
0.7 
2.5 

4.1 
5.6 
7.0 

8.3 

9.5 

10.5 

11.4 
12.1 
12.7 

13.2 
13.5 
13.7 

13.7 
13.6 
13.4 

13.0 
12.5 
11.8 

11.0 

10.1 

9.0 

7.9 
6.6 
5.1 

3.6 
1.9 
0.1 

0  58.2 
0  56.1 
0  54.0 


26* 


0  0.0 
0  3.3 
0    6.6 

0  9.9 
0  13.1 
0  16.4 

0  19.6 
0  22.7 
0  25.8 

0  28.9 
0  31.9 
0  34.9 

0  37.8 
0  40.6 
0  43.3 

0  46.0 
0  48.6 
a  61.0 

0  63.3 
0  65.6 
0  67.7 

0  69.8 

1  1.7 
1    3.5 

1  5.2 
1  6.7 
1    8.2 

1  9.5 
1  10.6 
1  11.6 

1  12.5 
1  13.3 
1  13.9 

1  14.4 
1  14.7 
1  14.9 

1  14.9 
1  14.8 
1  14.6 

1  14.2 
1  13.7 
1  13.0 

1  12.2 
1  11.2 
1  10.2 

1  9.0 
1  7.6 
1     6.2 

1  4.6 
1  2.9 
1     1.0 

0  59.1 
0  57.0 
0  54.9 


0  0.0 
0  3.4 
0    6.7 

0  10.1 
0  13.4 
0  16.7 

0  19.9 
0  23.1 
0  26.8 

0  29.6 
0  32.6 
0  36.6 

0  38.6 
0  41.3 
0  44.1 

0  46.8 
0  49.4 
0  61.9 

0  64.3 
0  66.6 

0  68.8 

0.9 
2.9 

4.7 

6.4 
8.0 
9.4 

10.7 
11.9 
13.0 

13.9 
14.6 
15.2 

15.7 
16.0 
16.2 

16.3 
16.2 
15.9 

15.5 
15.0 
14.3 

13.5 
12.5 
11.4 

10.2 
8.8 
7.3 

5.7 
4.0 
2.1 

1  0.1 
0  58.0 
0  55.8 


30* 


0  0.0 
0  3.4 
0    6.8 

0  10.3 
0  13.6 
0  17.0 

0  20.3 
0  23.6 
0  26.9 

0  30.1 
0  33.2 
0  36.3 

0  39.3 
0  42.2 
0  45.0 

0  47.8 
0  60.4 
0  63.0 

0  65.4 

0  67.7 

1  0.0 

1  2.1 
1  4.1 
1    6.0 

1  7.7 
1  9.3 
1  10.8 

1  12.1 
1  13.3 
1  14.4 

1  15.3 
1  16.1 
1  16.7 

1  17.2 
1  17.5 
1  17.7 

1  17.7 
1  17.6 
1  17.4 

1  17.0 
1  16.4 
1  15.7 

1  14.9 
1  13.9 
1  12.8 

1  11.5 
1  10.1 
1    8.6 

1  7.0 
1  5.2 
1    3.3 

1  1.3 
0  59.1 
0  56.9 


82« 


0  49 


0  0.0 
0  3.6 
0    7.0 

010.5 
013.9 
017.4 

0  20.8 
0  24.2 
0  27.5 

0  30.7 
0  33.9 
0  37.0 

040.1 
043.1 
046.0 

048.8 
0  61.5 
0  54.1 

0  66.6 

0  59.0 

1  1.3 

3.5 
5.5 

7.4 

9.2 
10.8 
12.3 

13.7 
14.9 
16.0 

16.9 
17.7 
18.3 

18.8 
19.2 
19.4 

19.4 
19.3 
19.0 

18.6 
18.0 
17.3 

16.4 
15.4 
14.3 

13.0 
11.6 
10.0 

8.3 
6.5 
4.6 

2.5 
0.3 
0  58.0 


Lat. 


H.A. 


h  m 
24    0 

23  50 
40 

23  30 

20 
10 

23   0 

22  50 
40 

22  90 

20 
10 

22   0 
21  50 

40 

21  30 
20 
10 

21    0 
20  50 

40 

20  30 

20 
10 

20    0 
19  50 

40 

19  3(1 

A' 
K.' 

19    0 
18  5- 

4'.» 

18  3i'' 
2«) 
10 

18   0 
17  50 

4^.1 

17  3«) 
30 
10 

17    0 
16  50 

41) 

16  30 

20 
10 

16    0 
15  5(1 

411 

15  30 

10 
15   0 
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AZDCUTH  OF  POLARIS  AT  ALL  EOU6.  ANGLES,  UI9. 
[For  hoar  angles  0"  to  12>>  the  star  is  west  of  north,  and  lor  hour  angles  IS"  to  2^  it  is  east  of  north.] 


\.      Lilt. 

10° 

15** 

20° 

22° 

24° 

26° 

28° 

30° 

32° 

h   m 

9    0 

10 

20 

0  48.2 
0  46.1 
0  43.8 

0  49.1 
0  46.9 
0  44.6 

0  60.4 
0  48.1 
0  45.8 

0  51.1 
0  48.8 
0  46.4 

•      # 

0  51.8 
0  49.5 
0  47.0 

•      # 

0  52.6 
0  50.2 
0  47.8 

•      # 

0  53.5 
0  51.1 
0  48.6 

0  54.5 
0  52.1 
0  49.5 

055.7 
0  53.2 
050.6 

h  m 

15    0 

14  50 

40 

930 
40 
50 

0  41.5 
0  39.1 
0  36.6 

0  42.3 
0  39.8 
0  37.3 

0  43.4 
0  40.9 
0  88.3 

0  43.9 
0  41.4 
0  38.8 

0  44.6 
0  42.0 
0  39.3 

0  45.3 
0  42.6 
0  39.9 

0  46.0 
0  43.4 
0  40.6 

0  46.9 
0  44.2 
0  41.4 

047.9 
045.1 
042.2 

14  30 
20 
10 

10    0 
10 
20 

0  34.1 
0  31.5 
0  28.8 

0  34.7 
0  32.0 
0  29.3 

0  35.6 
0  82.9 
0  30.1 

0  36.1 
0  33.3 
0  80.5 

0  36.6 
0  33.8 
0  80.9 

0  37.2 
0  34.3 
0  31.4 

0  37.8 
0  34.9 
0  31.9 

0  38.5 
0  35.5 
0  32.5 

0  39.3 
036.8 
033.2 

14    0 

13  50 

40 

10  30 
40 
50 

0  26.1 
0  23.3 
0  20.5 

0  26.5 
0  23.7 
0  20.8 

0  27.2 
0  24.3 
0  21.4 

0  27.6 
0  24.7 
0  21.7 

0  28.0 
0  25.0 
0  22.0 

0  28.4 
0  25.4 
0  22.3 

0  28.9 
0  25.8 
0  22.7 

0  29.4 
0  26.3 
0  23.1 

0  30.0 
0  26.8 
0  23.6 

13  30 
20 
10 

11    0 
10 
20 

0  17.7 
0  14.8 
0  11.8 

0  17.9 
0  15.0 
0  12.1 

0  18.4 
0  15.4 
0  12.3 

0  18.7 
0  15.6 
0  12.5 

0  18.9 
0  15.8 
0  12.7 

0  19.2 
0  16.1 
0  12.9 

0  19.5 
0  16.3 
0  13.1 

0  19.9 
0  16.6 
0  13.3 

0  20.3 
017.0 
013.6 

13    0 

12  50 

40 

11  30 
40 
50 

0    8.9 
0    5.9 
0    3.0 

0    9.1 
0    6.0 
0    3.0 

0    9.3 
0    6.2 
0    3.1 

0    9.4 
0    6.3 
0    3.1 

0    9.5 
0    6.4 
0    3.2 

0    9.7 
0    6.5 
0    3.2 

0    9.8 
0    6.6 
0    3.3 

0  10.0 
0  6.7 
0    3.4 

010.2 
0  6.8 
0   3.4 

12  30 
20 
10 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0   0.0 

12    0 

32° 

34° 

36° 

38° 

40° 

42° 

44° 

46° 

48° 

h   m 

0    0 

10 

20 

•      * 

0    0.0 
0    3.5 
0    7.0 

0    0.0 
0    8.6 
0    7.2 

0    0.0 
0    3.7 
0    7.4 

0    0.0 
0    3.8 
0    7.6 

0    0.0 
0    3.9 
0    7.8 

•      1 

0    0.0 
0    4.0 
0    8.0 

0    0.0 
0    4.2 
0    8.3 

0    0.0 
0    4.3 
0    8.6 

•     1 

0   0.0 
0   4.5 
0   9.0 

h   m 

24    0 

23  50 

40 

030 
40 
50 

0  10.5 
0  13.9 
0  17.4 

0  10.7 
0  14.3 
0  17.8 

0  11.0 
0  14.7 
0  18.3 

0  11.3 
0  15.1 
0  18.8 

0  11.7 
0  15.5 
0  19.3 

0  12.1 
0  16.0 
0  20.0 

0  12.5 
0  16.6 
0  20.7 

0  12.9 
0  17.2 
0  21.4 

013.4 
0J7.8 
0  22.2 

28  80 
20 
10 

1    0 
10 
20 

0  20.8 
0  24.2 
0  27.5 

0  21.3 
0  24.7 
0  28.1 

0  21.8 
0  25.3 
0  28.8 

0  22.4 
0  26.0 
0  29.6 

0  23.1 
0  26.8 
0  30.5 

0  23.9 
0  27.7 
0  31.5 

0  24.7 
0  28.7 
0  32.6 

0  25.6 
0  29.7 
0  33.8 

0  26.6 
0  30.9 
035.1 

23    0 

22  50 

40 

1  30 
40 
50 

0  30.7 
0  33.9 
0  37.0 

0  31.4 
0  34.7 
0  37.9 

0  32.2 
0  35.6 
0  38.9 

0  33.1 
0  36.6 
0  40.0 

0  34.1 
0  37.7 
0  41.2 

0  35.2 
0  38.9 
0  42.5 

0  36.4 
0  40.2 
0  44.0 

0  37.8 
0  41.7 
0  45.6 

0  39.3 
0  43.4 
0  47.4 

22  80 
20 
10 

2    0 
10 
20 

0  40.1 
0  43.1 
0  46.0 

0  41.1 
0  44.1 
0  47.1 

0  42.1 
0  45.2 
0  48.3 

0  43.3 
0  46.5 
0  49.6 

0  44.6 
0  47.9 
0  51.1 

0  46.0 
0  49.4 
0  52.7 

0  47.6 
0  51.1 
0  54.5 

0  49.4 
0  53.0 
0  56.5 

0  51.3 
0  55.1 
0  58.8 

22    0 

2150 

40 

2  30 
40 
50 

0  48.8 
0  51.5 
0  54.1 

0  50.0 
0  52.7 
0  55.4 

0  51.2 
0  54.1 
0  56.8 

0  52.6 
0  55.6 
0  58.4 

0  54.2 

0  57.2 

1  0.1 

0  55.9 

0  59.0 

1  2.0 

0  57.8 

1  1.0 
1    4.1 

1    0.0 
1    3.3 
1    6.5 

1   2.3 
1   5.8 
1   9.1 

21  30 
20 
10 

3    0 
10 
20 

0  56.6 

0  59.0 

1  1.3 

0  58.0 

1  0.4 
1    2.7 

0  59.4 

1  1.9 
1    4.3 

1    1.1 
1    3.6 
1    6.1 

1    2.9 
1    5.5 
1    8.0 

1    4.9 
1    7.6 
1  10.2 

1    7.1 
1    9.9 
1  12.6 

1    9.6 
1  12.5 
1  15.2 

112.3 
115.3 
118.2 

21    0 

20  50 

40 

330 
40 
50 

1    3.5 
1    5.5 
1    7.4 

1    4.9 
1    7.0 
1    9.0 

1    6.6 
1    8.7 
1  10.7 

1    8.4 
1  10.6 
1  12.7 

1  10.4 
1  12.7 
1  14.8 

1  12.7 
1  15.0 
1  17.2 

1  15.1 
1  17.5 
1  19.7 

1  17.8 
120.3 
1  22.6 

120.9 
123.5 
125.9 

20  30 
20 
10 

4    0 

10 

.  20 

1    9.2 
1  10.8 
1  12.3 

1  10.8 
1  12.5 
1  14.0 

1  12.6 
1  14.3 
1  15.9 

1  14.6 
1  16.3 
1  17.9 

1  16.8 
1  18.6 
1  20.2 

1  19.2 
121.0 
122.7 

1  21.8 
1  23.7 
1  25.5 

1  24.8 
1  26.8 
1  28.6 

128.1 
130.2 
132.0 

20    0 

19  50 

40 

4  30 
40 
50 

1  13.7 
1  14.9 
1  16.0 

1  15.4 
1  16.7 
1  17.8 

1  17.3 
1  18.6 
1  19.7 

1  19.4 
1  20.7 
1  21.9 

1  21.7 
1  23.1 
1  24.3 

124.3 
125.7 
1  26.9 

1  27.1 
1  28.5 
129.7 

130.3 
131.7 

133.7 
135.3 

19  30 
20 

\       ^"^ 

5    0 

1  16.9 

1  18.7 

120.7 

122.9 

125.^ 

\\'£{^ 

\\^.% 
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AZIMDTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1«1«. 
[For  hour  angleflO^  to  1^  the  staris  west  of  north,  and  for  hour  ao^es  12^  to  24^  it  ia  eaat  of  north.] 


Lat. 


H.A. 


h   m 

1    0 

10 

20 

1  30 
40 
50 

2  0 
10 
20 

2  30 
40 
50 

3  0 
10 
20 

3  30 
40 
50 

4  0 
10 
20 

4  30 
40 
50 

5  0 
10 
20 

5  30 
40 
50 

6  0 
10 
20 

6  30 
40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

8  30 
40 
50 

9  0 
10 
20 

9  30 

40 
50 

10    0 


48< 


0  26.6 
0  80.9 
0  35.1 


0 
0 
0 

0 
0 
0 

1 
1 
1 


1 
1 
1 

1 
1 
1 

1 
1 
1 


39.3 
43.4 
47.4 

51.3 
55.1 
58.8 

2.3 
5.8 
9.1 


1  12.3 
1  15.3 
1  18.2 

1  20.9 
1  23.5 
1  25.9 


28.1 
30.2 
32.0 

33.7 
35.3 
36.6 

37.7 
38.7 
39.5 


1  40.0 
1  40.4 
1  40.6 

1  40.6 
1  40.4 
1  40.1 

1  39.5 
1  38.7 
1  37.7 


1 
1 
1 

1 
1 
1 

1 
1 
1 


36.6 
35.3 
33.9 

32.2 
30.4 
28.4 

26.2 
23.9 
21.4 


1  18.8 
1  16.0 
1  13.1 

1  10.1 
1  6.9 
1    3.6 

1  0.2 
0  56.7 
0  53.1 

0  49.4 


50* 


0  27.7 
0  32.2 
0  36.6 

0  41.0 
0  45.2 
0  49.4 

0  53.5 
0  57.4 
1.2 

5.0 

8.6 

12.0 


1 

1 
1 
1 


1  15.3 
1  18.5 
1  21.5 

1  24.3 
1  27.0 
1  29.5 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


31.8 
33.9 
35.9 

37.6 
39.2 
40.6 

41.8 
42.8 
43.6 

44.2 
44.6 
44.8 

44.7 
44.5 
44.1 

43.5 
42.7 
41.7 

40.6 
39.2 
37.6 


52^ 


1  35.9 
1  34.0 
1  31.9 

1  29.7 
1  27.3 
1  24.7 

1  21.9 
1  19.0 
1  16.0 

1  12.9 
1  9.6 
1    6.1 

1  2.6 
0  58.9 
0  55.2 

0  51.3 


0 
0 
0 

0 
0 
0 

0 
1 
1 

1 
1 
1 

1 
1 
1 


29.0 
33.7 
38.3 

42.8 
47.3 
51.7 

55.9 
0.0 
4.0 

7.9 
11.7 
15.3 

18.7 
22.0 
25.1 


1  28.1 
1  30.9 
1  33.5 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


35.9 
38.1 
40.2 

42.0 
43.6 
45.1 

46.3 
47.3 
48.2 

48.8 
49.2 
49.4 

49.3 
49.1 

48.7 

48.1 
47.2 
46.2 

44.9 
43.5 
41.9 


54< 


1  40.1 
1  38.1 
1  35.9 

1  33.5 
1  31.0 
1  28.3 

1  25.4 
1  22.4 
1  19.3 

1  16.0 
1  12.6 
1    9.0 

1  5.3 
1  1.6 
0  67.6 

0  63.6 


0  30.4 
0  86.3 
0  40.2 

0  46.0 
0  49.6 
0  64.2 

0  58.7 
3.0 
7.2 

11.3 
15.2 
19.0 

22.6 
26.0 
29.3 

32.4 
35.3 
38.0 

40.6 
42.9 
45.0 

46.9 
48.6 
50.1 

61.4 
52.5 
53.3 

54.0 
54.4 
54.6 

64.5 
64.3 
53.9 

53.2 
52.3 
51.2 

49.9 
48.3 
46.6 

44.7 
42.6 
40.3 

37.9 
35.2 
32.4 

29.4 
26.3 
23.0 

19.6 
15.9 
12.2 

8.3 
4.3 
0.2 


W 


0  32.1 
0  37.2 
0  42.3 

0  47.3 
0  62.3 

0  67.1 

1  1.8 
1  6.3 
1  10.7 

1  15.0 
1  19.2 
1  23.1 


1 
1 
1 

1 
1 
1 

1 
1 
1 


26.9 
30.5 
34.0 

37.2 
40.3 
43.2 

45.8 
48.2 
50.4 


1  52.5 
1  54.3 
1  55.8 

1  57.2 
1  58.3 
1  59.2 

1  59.8 

2  0.2 
2    0.4 


2 
2 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


0.4 

0.1 

69.6 

58.9 
68.0 
66.8 

55.4 
53:8 
62.0 

50.0 
47.8 
45.4 

42.8 
40.0 
37.0 


58* 


1  33.9 
1  30.6 
1  27.1 

1  23.4 
1  19.6 
1  15.7 


1 
1 
1 


11.6 
7.4 
3.1 


0  33.9 
0  39.4 
0  44.8 

0  60.1 

0  66.3 

1  0.4 

1  6.3 
1  10.1 
1  14.8 


1 
1 
1 

1 
1 
1 

1 
1 
1 


19.3 
23.7 
27.9 

31.9 
35.7 
39.3 

42.7 
46.0 
49.0 


1  51.8 

1  54.3 

1  56.7 

1  58.8 

2  0.7 
2  2.3 

2  3.7 

2  4.9 

2  5.8 

2  6.5 

2  6.9 

2  7.1 


60* 


2 
2 
2 

2 
2 
2 

2 
2 
1 

1 
1 
1 

1 
1 
1 


7.0 
6.7 
6.2 

5.4 
4.4 
3.2 

1.7 

0.0 

58.1 

56.0 
63.6 
61.1 

48.3 
45.4 
42.2 


1  38.9 
1  35.4 
1  31.7 

1  27.9 
1  23.9 
1  19.8 


1 
1 


16.6 
11.0 


0  36.0 
0  41.9 
0  47.6 


0 
0 
1 

1 
1 
1 


63.2 

68.7 

4.1 

iA 
14.6 
19.4 


1  24.2 
1  28.9 
1  33.3 


1 
1 
1 

1 
1 
1 

1 
2 
2 


37.6 
41.6 
45.4 

49.1 
52.5 
55.7 

58.6 
1.3 
3.8 


2  6.0 

2  8.0 

2  9.7 

2  11.2 

2  12.4 

2  13.4 

2  14.1 


61' 


0  87.2 
0  43.2 
0  49.1 


0 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

2 
2 
2 


64.9 
0.6 
6.2 

11.6 
16.9 
22.0 

27.0 
31.7 
36.3 

40.7 
44.9 
48.8 

52.6 
56.1 
59.4 

2.4 
5.2 

7.7 


2  14.5 
2  14.7 

2  14.6 
2  14.3 
2  13.7 

2  12.9 
2  11.8 
2  10.5 

2    8.9 
2    7.1 
2    5.1 

2    2.8 
2    0.3 
1  67.6 

1  64.6 
1  61.5 
1  48.2 

1  44.7 
1  40.9 
1  37.0 

1  33.0 
1  28.7 
1  24.3 

1  19.8 

1  15.1 
.  1  \cv^ 

2  10.0 

2  12.1 

2  13.8 

2  15.3 

2  16.6 

2  17.6 

2  18.3 

2  18.7 

2  18.9 

2  18.8 

2  18.5 

2  17.9 

2  17.0 

2  15.9 

2  14.5 


2 
2 
2 

2 
2 
2 

1 
1 
1 


12.9 

11.0 

8.9 

6.6 
4.0 
1.2 

58.2 
64.9 
61.5 


1  47.8 
1  44.0 
1  40.0 

1  35.8 
1  31.4 
1  26.9 


1 
1 


22.2 
17.4 


62* 


038.6 
044.7 
0  60.8 

0  66.8 

1  2.7 

1   8.6 

114.1 
119.6 
124.8 

129.9 
134.8 
139.6 

144.1 
148.4 
1 


52.6 

56.4 
0.0 
3.4 

6.6 

9.4 

12.0 


Lat. 


214.4 
216.6 
218.3 

219.8 
2  21.1 
2  22.1 

2  22.8 
2  23.3 
2  23.5 

2  23.4 
2  23.0 
2  22.3 

2  21.4 
2  20.3 
218.9 


17.2 
15.2 
13.0 

10.6 
7.9 
5.0 

1.9 
68.6 
65.0 


161.3 
147.3 
143.2 

138.8 
134.3 
129.6 


H.A. 


0.2     1    3.1  I  1    e.5  1 1  \^.^  y \  Vi.Si  \ 
66.0\0  5a.7\l    \.^\\    ^a\y   IX 


h  m 

23  0 

22  60 

40 

22  30 
20 
10 

22  0 

21  60 

40 

21  30 
20 
10 

21  0 

20  50 

40 

20  30 
20 
10 

20  0 

19  50 

40 

19  30 
20 
10 

19  0 

18  50 

40 

18  30 
20 
10 

18  0 

17  50 

40 

17  30 
20 
10 

17  0 

16  60 

40 

16  30 
20 
10 

16  0 

16  50 

40 

16  30 
20 
10 

16  0 

14  60 

40 
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AZIMUTH  OF  POLABIS  AT  ALL  HOUR  ANGLES,  1919. 
[For  hour  aoglee  0"  to  12i'  the  star  is  wmt  of  north,  and  for  hour  anglee  12i>  to  24"  it  ia  east  of  north.] 


X.  Lat. 

62*» 

63*» 

64*» 

66'' 

66* 

67* 

68* 

69* 

70* 

h  m 

6  0 

10 

20 

2  23.4 
2  23.0 
2  22.3 

2  28.2 
2  27.8 
2  27.2 

o    / 

2  33.5 
2  33.1 
2  32.4 

o    / 

2  39.2 
2  38.8 
2  38.0 

•   ' 
2  45.4 
2  46.0 
2  44.2 

•   # 

2  62.2 
2  61.7 
2  60.9 

2  69.6 
2  69.1 
2  68.2 

o    # 

3  7.7 
3  7.1 
3  6.2 

•  » 

316.7 
316.0 
315.0 

h  m 

18  0 

17  50 

40 

6  30 

•   40 

50 

2  21.4 
2  20.3 
2  18.9 

2  26.2 
2  25.0 
2  23.5 

2  31.4 
2  30.1 
2  28.6 

2  37.0 
2  36.7 
2  34.1 

2  43.1 
2  41.7 
2  40.0 

2  49.7 
2  48.2 
2  46.6 

2  66.9 
2  66.4 
2  53.5 

3  4.9 
3  3.3 
3  1.3 

313.6 
311.9 
3  9.8 

17  80 
20 
10 

7  0 
10 
20 

2  17.2 
2  15.2 
2  13.0 

2  21.8 
2  19.8 
2  17.5 

2  26.7 
2  24.7 
2  22.3 

2  32.2 
2  30.0 
2  27.6 

2  38.0 
2  35.7 
2  33.2 

2  44.4 
2  42.0 
2  39.3 

2  51.3 
2  48.8 
2  46.0 

2  69.0 
2  66.3 
2  63.4 

3  7.4 
3  4.6 
3  1.6 

17  0 

16  60 

40 

7  30 
40 
50 

2  10.6 
2  7.9 
2  5.0 

2  15.0 
2  12.2 
2  9.2 

2  19.7 
2  16.8 
2  13.7 

2  24.8 
2  21.8 
2  18.6 

2  30.3 
2  27.2 
2  23.8 

2  36.3 
2  33.1 
2  29.6 

2  42.9 
2  39.6 
2  36.9 

2  60.1 
2  46.6 
2  42.7 

2  68.1 
2  64,3 
2  50.3 

16  30 
20 
10 

8  0 
10 
20 

2  1.9 
1  58.6 
1  55.0 

2  6.0 
2  2.5 

1  58.8 

2  10.4 
2  6.8 
2  3.0 

2  16.1 
2  11.4 
2  7.4 

2  20.2 
2  16.3 
2  12.2 

2  25.8 
2  21.8 
2  17.5 

2  31.9 
2  27.7 
2  23.2 

2  38.6 
2  34.2 
2  29.4 

2  45.9 
2  41.3 
2  36.4 

16  0 

16  60 

40 

8  30 
40 
50 

1  51.3 
1  47.3 
1  43.2 

1  56.0 
1  50.9 
1  46.6 

1  58.9 
1  64.7 
1  50.2 

2  3.2 
1  68.8 
1  54.2 

2  7.9 
2  3.3 

1  68.6 

2  12.9 
2  8.2 
2  3.2 

2  18.6 
2  13.5 
2  8.3 

2  24.6 
2  19.3 
2  13.9 

2  31.2 
2  26.7 
2  20.0 

16  30 
20 
10 

9  0 
10 
20 

1  38.8 
1  34.3 
1  29.6 

1  42.1 
1  37.4 
1  32.6 

1  46.6 
1  40.8 
1  36.8 

1  49.4 
1  44.4 
1  39.2 

1  63.5 
1  48.3 
1  42.9 

1  68.0 
1  62.6 
1  47.0 

2  2.9 
1  67.2 
1  61.4 

2  8.2 
2  2.3 
1  56.2 

214.1 
2  7.9 
2  1.5 

16  0 

14  60 

40 

9  30 
40 
50 

1  24.8 
1  19.8 
1  14.7 

1  27.6 
1  22.5 
1  17.2 

1  30.6 
1  25.3 
1  19.8 

1  33.9 
1  28.4 
1  22.7 

1  37.4 
1  31.7 
1  25.8 

1  41.2 
1  35.2 
1  29.1 

1  46.4 
1  39.2 
1  32.8 

1  49.9 
1  43.4 
1  36.8 

164.9 
148.1 
141.2 

14  30 
20 
10 

10  0 
10 
20 

1  9.5 
1  4.1 
0  58.7 

1  11.8 
1  6.2 
1  0.6 

1  14.2 
1  8.5 
1  2.6 

1  16.9 
1  10.9 
1  4.9 

1  19.7 
1  13.6 
1  7.3 

1  22.8 
1  16.4 
1  9.9 

1  26.2 
1  19.6 
1  12.8 

1  30.0 
1  23.0 
1  16.9 

134.1 
126.8 
119.4 

14  0 

13  60 

40 

10  30 
40 
50 

0  53.1 
0  47.4 
0  41.7 

0  54.8 
0  49.0 
0  43.0 

0  56.7 
0  60.6 
0  44.6 

0  68.7 
0  62.4 
0  46.1 

1  0.9 
0  54.4 
0  47.8 

1  3.3 
0  66.5 
0  49.6 

1  6.8 
0  58.8 
0  61.7 

1  8.7 
1  1.3 
0  63.9 

111.8 
1  4.1 
0  66.3 

13  30 
20 
10 

11  0 
10 
20 

0  35.9 
0  30.0 
0  24.0 

0  37.0 
0  30.9 
0  24.8 

0  38.3 
0  32.0 
0  26.7 

0  39.6 
0  33.1 
0  26.6 

0  41.1 
0  34.4 
0  27.6 

0  42.7 
0  35.7 
0  28.6 

0  44.4 
0  37.1 
0  29.8 

0  46.3 
0  38.7 
0  31.1 

0  48.4 
0  40.5 
0  32.6 

13  0 

12  60 

40 

11  30 

'  40 

50 

0  18.1 
0  12.1 
0  6.0 

0  18.7 
0  12.5 
0  6.2 

0  19.3 
0  12.9 
0  6.4 

0  20.0 
0  13.3 
0  6.7 

0  20.7 
0  13.8 
0  6.9 

0  21.5 
0  14.4 
0  7.2 

0  22.4 
0  15.0 
0  7.5 

0  23.4 
0  15.6 
0  7.8 

0  24.4 
016.3 
0  8.2 

12  30 
20 
10 

12  0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

12  0 

TABLE  IVa. 

Table  IV  has  been  computed  for  a  declination  of  88*  52^  40^'.    For  other  declinations  of  Polaris 
the  corrections  given  below  should  be  applied  to  the  Azimuth  taken  from  Table  IV. 


AEimutb. 


Decl. 


ti 


88  52  15 
88  52  20 
88  52  25 
88  52  30 

88  52  35 
88  52  40 
88  52  45 

88  52  50 
88  52  55 
88  53    0 

S8  53    5 


(/ 


0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

I  0.0  I 


2(y 


+0.1 
0.1 

+0.1 
0.0 

0.0 
0.0 
0.0 

0.0 
-0.1 

0.1. 
-0.l\ 


w 


+0.2 
0.2 
0.1 

+0.1 

0.0 
0.0 
0.0 

-0.1 
0.1 
0.2 

-0.2  \ 


w 


+0.4 
0.3 
0.2 
0.1 

+0.1 

0.0 

-0.1 

-0.1 
0.2 
0.3 

-0.4 


80^ 


+0.5 
0.4 
0.3 
0.2 

+0.1 

0.0 

-0.1 

-0.2 
0.3 
0.4 


Aslmath. 


-0.5  1  -0.6 


I>mL 


tt 


88  62  16 
88  62  20 
88  62  26 
88  52  30 


_0.^\  -\.^\  -\.y\  -v-^ 


88  52  36 
88  52  40 
88  52  4^ 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1919. 


Ded. 


Lat. 


30  0 
30  10 
30  20 
30  30 
30  40 

30  50 

31  0 
31  10 
31  20 
31  30 

31  40 

31  50 

32  0 
32  10 
32  20 

32  30 
32  40 

32  50 

33  0 
33  10 

33  20 
33  30 
33  40 

33  50 

34  0 

34  10 
34  20 
34  30 
34  40 

34  50 

35  0 
35  10 
35  20 
35  30 
35  40 

35  50 

36  0 
36  10 
36  20 
36  30 

36  40 

36  50 

37  0 
37  10 
37  20 

37  30 
37  40 

37  50 

38  0 
38  10 

38  20 
38  30 
38  40 

38  50 

39  0 

39  10 
39  20 
39  30 
39  40 

39  50 

40  0 


88*^  hTf  \^' 


If 


18  19.7 
18  27.7 
18  35.7 
18  43.7 
18  51.8 


19 
19 
19 
19 
19 


0.0 

8.3 

16.6 

25.0 

33.5 


19  42.1 
19  50.7 

19  59.4 

20  8.1 
20  17.0 


20 
20 


25.9 
34.9 
20  43.9 

20  53.1 

21  2.3 

21  11.5 
21  20.9 
21  30.3 
21  39.9 
21  49.5 


88**  6^  20^' 


21 
22 
22 
22 
22 


59.1 
8.9 
18.7 
28.6 
38.6 


22  48.7 

22  58.9 

23  9.1 
23  19.5 
23  29.9 

23  40.4 

23  51.0 

24  1.6 
24  12.4 
24  23.3 

24  34.2 
24  45.2 

24  56.4 

25  7.6 
25  18.9 

25  30.3 
25  41.8 

25  53.4 

26  5.1 
26  16.9 

26  28.8 
26  40.8 

26  52.9 

27  5.0 
27  17.3 

27  29.7 
27  42.2 

27  54.8 

28  7.5 
28  20.3 

2BS3.2 


// 


18  8.2 
18  16.1 
18  24.1 
18  32.1 
18  40.2 

18  48.4 

18  56.6 

19  4.9 
19  13.3 
19  21.8 

19  30.3 
19  38.9 
19  47.6 

19  56.3 

20  5.1 

20  14.0 
20  23.0 
20  32.0 
20  41.1 
20  50.3 


20 
21 
21 


59.6 
8.9 

18.3 
21  27.8 
21  37.4 

21  47.0 

21  56.8 

22  6.6 
22  16.5 
22  26.5 

22  36.5 
22  46.6 

22  56.9 

23  7.2 
23  17.6 

23  28.0 
23  38.6 

23  49.3 

24  0.0 
24  10.8 

24  21.7 
24  32.7 
24  43.9 

24  55.1 

25  6.3 

25  17.7 
25  29.2 
25  40.8 

25  52.4 

26  4.2 

26  16.0 
26  28.0 
26  40.0 

26  52.2 

27  4.5 

27  16.8 
27  29.3 
27  41.9 

27  54.5 

28  7.3 

28  20.2  1 


88*»  52^  SCK' 


// 


17  56.6 

18  4.5 
18  12.5 
18  20.5 
18  28.6 

18  36.8 
18  45.0 

18  53.3 

19  1.6 
19  10.1 


19 
19 
19 


18.6 
27.2 
35.8 
19  44.5 

19  53.3 

20  2.2 
20  11.1 
20  20.1 
20  29.2 
20  38.4 

20  47.6 

20  56.9 

21  6.3 
21  15.8 
21  25.3 


21 
21 
21 
22 
22 

22 
22 
22 
22 
23 


34.9 
44.6 
54.4 
4.3 
14.3 

24.3 
34.4 
44.6 
54.9 
5.3 


23  15.7 
23  26.2 
23  36.9 
23  47.6 

23  58.4 

24  9.3 
24  20.2 
24  31.3 
24  42.5 

24  53.8 

25  5.1 
25  16.5 
25  28.1 
25  39.7 

25  51.5 

26  3.3 
26  15.2 
26  27.2 
26  39.4 

26  51.6 

27  3.9 
27  16.4 
27  28.9 
27  41.5 

27  54.3 

28  7.1 


88*  62^40'' 


// 


17  45.1 

17  53.0 

18  0.9 
18  8.9 
18  17.0 

18  25.1 
18  33.3 
18  41.6 
18  49.9 

18  58.3 

19  6.8 
19  15.4 
19  24.0 
19  32.7 
19  41.5 

19  50.3 

19  59.2 

20  8.2 
20  17.3 
20  26.4 

20  35.6 
20  44.9 

20  54.3 

21  3.7 
21  13.3 

21  22.9 
21  32.5 
21  42.3 

21  52.2 

22  2.1 

22  12.1 
22  22.2 
22  32.3 
22  42.6 

22  52.9 

23  3.4 
23  13.9 
23  24.5 
23  35.2 
23  45.9 

23  56.8 

24  7.8 
24  18.8 
24  29.9 
24  41.2 

24  52.5 

25  3.9 
25  15.4 
25  27.0 
25  38.7 

25  50.5 

26  2.4 
26  14.4 
26  26.5 
26  38.7 


88*62^60'' 


tt 


17  33.5 
17  41.4 
17  49.3 

17  57.3 

18  5.3 

18  13.5 
18  21.6 
18  29.9 
18  38.2 
18  46.6 

18  55.1 

19  3.6 
19  12.2 
19  20.9 
19  29.6 


19 
19 
19 
20 
20 


38.4 
47.3 
56.3 
5.4 
14.5 


20  23.7 
20  32.9 
20  42.3 

20  51.7 

21  1.2 

21  10.8 
21  20.4 
21  30.2 
21  40.0 
21  49.9 

21  59.9 

22  9.9 
22  20.1 
22  30.3 
22  40.6 

22  51.0 

23  1.5 
23  12.1 
23  22.8 
23  33.5 


23 
23 
24 
24 
24 


44.3 
55.3 
6.3 
17.4 
28.6 


24  39.9 

24  51.3 

25  2.8 
25  14.3 
25  26.0 

25  37.8 

25  49.7 

26  1.6 
26  13.7 
26  25.9 


SS^^S^i/^ 


10 


17  22.0 
17  29.8 
17  37.7 
17  45.7 

17  53.7 

18  1.8 
18  10.0 
18  18.2 
18  26.5 
18  34.9 

18  43.3 

18  51.8 

19  0.4 
19  9.1 
19  17.8 

19  26.6 
19  35.5 
19  44.4 

19  53.4 

20  2.5 

20  11.7 
20  20.9 
20  30.3 
20  39.7 
20  49.1 

20  58.7 

21  8.3 
21  18.0 
21  27.8 
21  37.7 

21  47.7 

21  57.7 

22  7.8 
22  18.0 
22  28.3 

22  38.7 
22  49.2 

22  59.7 

23  10.3 
23  21.1 

23  31.9 
23  42.8 

23  53.8 

24  4.8 
24  16.0 

24  27.3 
24  38.6 

24  50.1 

25  1.6 
25  13.3 

25  25.0 
25  36.9 

25  48.8 

26  0.9 
26  13.0 

26  25.2 
26  37.6 
26  50.0 


VariaUoa« 


rofLat  r'oTI. 


91 


+0.79 
0.80 
0.80 
0.81 
0.81 

+0.82 
0.83 
0.83 
0.84 
0.85 

+0.86 
0.86 
0.87 
0.88 
0.88 

+0.89 
0.90 
0.91 
0.91 
0.92 

+0.93 
0.94 
0.94 
0.95 
0.96 

+0.96 
0.97 
0.98 
0.99 
1.00 

+1.01 
1.01 
1.02 
1.03 
1.04 

+1.06 
1.06 
1.07 
1.07 
1.08 

+1.09 
1.10 
1.11 
1.12 
1.13 

+1.14 
1.15 
1.16 
1.17 
1.18 

+1.19 
1.20 
1.21 
1.22 
1.23 


99 


-1.15 
1.16 
1.16 
1.16 
L16 

-1.16 
1.17 
1.17 
1.17 
1.17 

-1.18 
1.18 
1.18 
1.18 
1.18 

-1.19 
1.19 
1.19 
1.19 
1.20 

-1.20 
1.20 
1.20 
1.20 
1.21 

-1.21 
1.21 
1.21 
1.22 
1.22 

-1.22 
1.22 
1.23 
1.23 
1.23 

-1.23 

1.24 
1.24 
1.24 
1.24 

-1.25 
1.25 
1.25 
1.26 
1.26 

-1.26 
1.26 
1.27 
1.27 
1.27 

-1.28 
1.28 
1.28 
1.28 
1.29 


+1.24  -1.29 

1.25  1.29 

1.26  I  vafik 


\  ^  7&.^\  VS.!lft\  -^3?^ 
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TABLE  V. 


AZIMUTH  OF  POLARIS  AT  ELONGATION,  1919. 


\D«d. 

Vtfiatian  Hor- 

88** 52^  lO'' 

88*>  52^  20^' 

88**  62^  SO'' 

88**  52^  ¥/^ 

88**  52^  W 

88**  58'  C^ 

^^^ 

Lat.  \^ 

1 

ror  Lat 

l"0fl 

•  / 

•            ft! 

9            t             ff 

o    .    .   1 

•     f      tf 

•  /  // 

•     f     f0 

/^ 

ft 

40  0 

1  28  33.2 

1  28  20.2 

1  28  7.1 

1  27  54.1 

1  27  41.0 

1  27  28.0 

+1.29 

-1.81 

40  10 

1  28  46.3 

1  28  33.2 

1  28  20.1 

1  28  7.0 

1  27  53.9 

1  27  40.8 

1.30 

LSI 

40  20 

1  28  59.4 

1  28  46.3 

1  28  33.2 

1  28  20.0 

1  28  6.9 

1  27  53.8 

1.31 

1.81 

40  30 

1  29  12.7 

1  28  59.5 

1  28  46.4 

1  28  33.2 

1  28  20.0 

1  28  6.9 

1.32 

1.32 

40  40 

1  29  26.0 

1  29  12.8 

1  28  59.6 

1  28  46.5 

1  28  33.3 

1  28  20.1 

1.33 

1.32 

40  50 

1  29  39.5 

1  29  26.3 

1  29  13.0 

1  28  59.8 

1  28  46.6 

1  28  33.4 

+1.35 

-1.32 

41  0 

1  29  53.1 

1  29  39.8 

1  29  26.6 

1  29  13.3 

1  29  0.1 

1  28  46.8 

1.36 

1.38 

41  10 

1  30  6.8 

1  29  53.5 

1  29  40.2 

1  29  26.9 

1  29  13.6 

1  29  0.3 

1.37 

1.33 

41  20 

1  30  20.6 

1  30  7.3 

1  29  53.9 

1  29  40.6 

1  29  27.3 

1  29  14.0 

1.38 

1.33 

41  30 

1  30  34.5 

1  30  21.2 

1  30  7.8 

1  29  54.4 

1  29  41.1 

1  29  27.7 

1.39 

1.34 

41  40 

1  30  48.6 

1  30  35.2 

1  30  21.8 

1  30  8.4 

1  29  55.0 

1  29  41.6 

+1.40 

-1.34 

41  50 

1  31  2.7 

1  30  49.3 

1  30  35.9 

1  30  22.5 

1  30  9.0 

1  29  55.6 

1.41 

1.34 

42  0 

1  31  17.6 

1  31  3.6 

1  30  50.1 

1  30  36.6 

1  30  23.2 

1  30  9.7 

1.42 

1.35 

42  10 

1  31  31.4 

1  31  17.9 

1  31  4.4 

1  30  50.9 

1  30  37.4 

1  30  24.0 

1.44 

1.35 

42  20 

1  31  46.0 

1  31  32.4 

1  31  18.9 

1  31  5.4 

1  30  61.8 

1  30  38.3 

1.45 

1.35 

42  30 

1  32  0.6 

1  31  47.0 

1  31  33.5 

1  31  19.9 

1  31  6.3 

1  30  52.8 

+1.46 

-1.36 

42  40 

1  32  15.4 

1  32  1.8 

1  31  48.2 

1  31  34.6 

1  31  21.0 

1  31  7.4 

1.48 

1.36 

42  50 

1  32  30.3 

1  32  16.7 

1  32  3.0 

1  31  49.4 

1  31  35.7 

1  31  22.1 

1.49 

1.36 

43  0 

1  32  45.3 

1  32  31.7 

1  32  18.0 

1  32  4.3 

1  31  50.6 

1  31  37.0 

1.50 

1.37 

43  10 

1  33  0.5 

1  32  46.8 

1  32  33.1 

1  32  19.4 

1  32  5.6 

1  31  61.9 

1.51 

1.37 

43  20 

1  33  15.8 

1  33  2.0 

1  32  48.3 

1  32  34.5 

1  32  20.8 

1  32  7.0 

+1.53 

-1.38 

43  30 

1  33  31.2 

1  33  17.4 

1  33  3.6 

1  32  49.9 

1  32  36.1 

1  32  22.3 

1.54 

1.38 

43  40 

1  33  46.8 

1  33  33.0 

1  33  19.1 

1  33  5.3 

1  32  51.5 

1  32  37.7 

1.55 

1.88 

43  50 

1  34  2.5 

1  33  48.6 

1  33  34.7 

1  33  20.9 

1  33  7.0 

1  32  63.2 

1.57 

1.39 

44  0 

1  34  18.3 

1  34  4.4 

1  33  50.5 

1  33  36.6 

1  33  22.7 

1  33  8.8 

1.58 

1.39 

44  10 

1  34  34.3 

1  34  20.3 

1  34  6.4 

1  33  52.4 

1  33  38.5 

1  33  24.6 

+1.59 

-1.39 

44  20 

1  34  50.4 

1  34  36.4 

1  34  22.4 

1  34  8.4 

1  33  54.4 

1  33  40.5 

1.61 

1.40 

44  30 

1  35  6.6 

1  34  52.6 

1  34  38.6 

1  34  24.6 

1  34  10.5 

1  33  56.5 

1.62 

1.40 

44  40 

1  35  23.0 

1  35  9.0 

1  34  54.9 

1  34  40.8 

1  34  26.8 

1  34  12.7 

1.63 

1.41 

44  50 

1  35  39.5 

1  35  25.4 

1  35  11.3 

1  34  57.2 

1  34  43.1 

1  34  29.0 

1.66 

1.41 

45  0 

1  35  56.2 

1  35  42.1 

1  35  27.9 

1  35  13.8 

1  34  59.6 

1  34  45.5 

+1.67 

-1.41 

45  10 

1  36  13.0 

1  35  58.9 

1  35  44.7 

1  35  30.5 

1  35  16.3 

1  35  2.1 

1.68 

1.42 

45  20 

1  36  30.0 

1  36  15.8 

1  36  1.6 

1  35  47.3 

1  35  33.1 

1  35  18.9 

1.69 

1.42 

45  30 

1  36  47.1 

1  36  32.9 

1  36  18.6 

1  36  4.3 

1  35  50.1 

1  35  35.8 

1.71 

1.43 

45  40 

1  37  4.4 

1  36  50.1 

1  36  35.8 

1  36  21.5 

1  36  7.2 

1  36  52.8 

a. 72 

1.43 

45  50 

1  37  21.8 

1  37  7.5 

1  36  53.1 

1  36  38.8 

1  36  24.4 

1  36  10.0 

+1.74 

-1.44 

46  0 

1  37  39.4 

1  37  25.0 

1  37  10.6 

1  36  56.2 

1  36  41.8 

1  36  27.4 

1.76 

1.44 

46  10 

1  37  57.1 

1  37  42.7 

1  37  28.3 

1  37  13.8 

1  36  59.4 

1  36  44.9 

1.77 

1.44 

46  20 

1  38  15.0 

1  38  0.5 

1  37  46.1 

1  37  31.6 

1  37  17.1 

1  37  2.6 

1.79 

1.45 

4()  30 

1  38  33.1 

1  38  18.5 

1  38  4.0 

1  37  49.5 

1  37  35.0 

1  37  20.4 

1.80 

1.45 

46  40 

1  38  51.3 

1  38  36.7 

1  38  22.1 

1  38  7.6 

1  37  53.0 

1  37  38.4 

+1.82 

-1.46 

46  50 

1  39  9.7 

1  38  55.0 

1  38  40.4 

1  38  25.8 

1  38  11.2 

1  37  56.6 

1.84 

1.46 

47  0 

1  39  28.2 

1  39  13.5 

1  38  58.9 

1  38  44.2 

1  38  29.5 

1  38  14.9 

1.85 

1.47 

47  10 

1  39  46.9 

1  39  32.2 

1  39  17.5 

1  39  2.8 

1  38  48.0 

1  38  33.3 

1.87 

1.47 

47  20 

1  40  5.8 

1  39  51.0 

1  39  36.3 

1  39  21.5 

1  39  6.7 

1  38  52.0 

1.88 

1.48 

47  30 

1  40  24.8 

1  40  10.0 

1  39  55.2 

1  39  40.4 

1  39  25.6 

1  39  10.8 

+1.90 

-1.48 

47  40 

1  40  44.0 

1  40  29.2 

1  40  14.3 

1  39  59.5 

1  39  44.6 

1  39  29.8 

1.92 

1.4S 

47  50 

1  41  3.4 

1  40  48.5 

1  40  33.6 

1  40  18.7 

1  40  3.8 

1  39  48.9 

1.94 

1.49 

48  0 

1  41  23.0 

1  41  8.1 

1  40  53.1 

1  40  38.2 

1  40  23.2 

1  40  8.3 

1.96 

1.49 

48  10 

1  41  42.8 

1  41  27.8 

1  41  12.8 

1  40  57.8 

1  40  42.8 

1  40  27.8 

1.97 

1.50 

48  20 

1  42  2.7 

1  41  47.6 

1  41  32.6 

1  41  17.5 

1  41  2.5 

1  40  47.4 

+1.99 

-1.51 

48  30 

1  42  22.8 

1  42  7.7 

1  41  52.6 

1  41  37.5 

1  41  22.4 

1  41  7.3 

2.01 

1.51 

48  40 

1  42  43.1 

1  42  27.9 

1  42  12.8 

1  41  57.7 

1  41  42.5 

1  41  27.4 

2.03 

1.51 

48  50 

1  43  3.6 

1  42  48.4 

1  42  33.2 

1  42  18.0 

1  42  2.8 

1  41  47.6 

2.06 

1.52 

49  0 

1  43  24.2 

1  43  9.0 

1  42  53.8 

1  42  38.5 

1  42  23.3 

1  42  8.0 

2.06 

1.52 

49  10 

1  43  45  I 

1  43  29.8 

1  43  14.5 

1  42  59.2 

1  42  43.9 

1  42  28.6 

+2.08 

-1.53 

49  20 

1  44  62 

1  43  50.8 

1  43  35.5 

1  43  20.1 

1  43  4.8 

1  42  49.4 

2.10 

1.54 

49  30 

1  44  27.4 

1  44  12.0 

1  43  56.6 

1  43  41.2 

1  43  25.8 

1  43  10.4 

2.12 

1.54 

49  40 

1  44  48.9 

1  44  33.4 

1  44  18.0 

1  44  2.5 

1  43  47.1 

1  43  31.6 

2.14 

1.55 

49  dO 
50    0    1 

1  45  10.5 

1  44  55.0 

1  44  Z^.h 

I  1  44  24.0 

il44  8.5 
\\  A4'^\ 

1  43  63.0 

2.16 

1.55 

2  4o  82A 

1  45  16.8 

\  1  45  1.^ 

\\*A\ikA 

\  VLA& 

-1.56 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1919. 


\DecL 

Variation  for— 

^^^ 

88*»  52'  10^' 

ggo  62'  20^' 

88**  62'  30" 

88**  62'  40" 

88*»  62'  50" 

88*'  63'  0" 

^^^ 

Lat.    ^\ 

rofLat 

r'ofi. 

•      / 

•     /      // 

•     /      // 

•     f     tf 

•     /      // 

•     f     ff 

Q            f              ft 

// 

f* 

50    0 

1  45  32.4 

1  45  16.8 

1  45    1.3 

1  44  46.7 

1  44  30.1 

1  44  14.6 

+2.18 

-1.66 

50  10 

1  45  54.4 

1  45  38.8 

1  45  23.2 

1  45    7.6 

1  44  52.0 

1  44  36.4 

2.20 

1.56 

50  20 

1  46  16.7 

146    1.1 

1  45  46.4 

1  46  29.7 

1  46  14.0 

144  58.4 

2.22 

1.57 

50  30 

1  46  39.2 

1  46  23.5 

1  46    7.7 

1  46  52.0 

146  36.3 

1  46  20.6 

2.24 

1.57 

50  40 

1  47    1.9 

1  46  46.1 

146  80.3 

1  46  14.6 

146  68.8 

1  46  43.0 

2.27 

1.68 

50  50 

1  47  24.8 

1  47    9.0 

1  46  53.1 

1  46  37.3 

1  46  21.6 

146    6.6 

+2.29 

-1.68 

51    0 

1  47  47.9 

1  47  32.0 

1  47  16.1 

1  47    0.2 

146  44.4 

146  28.6 

2.31 

1.69 

51  10 

1  48  11.3 

1  47  55.3 

1  47  39.4 

1  47  23.4 

1  47    7.5 

1  46  51.5 

2.34 

1.60 

51  20 

148  34.9 

1  48  18.9 

1  48    2.9 

1  47  46.8 

1  47  30.8 

1  47  14.8 

2.36 

1.60 

51  30 

1  48  58.7 

1  48  42.6 

148  26.5 

1  48  10.5 

1  47  54.4 

1  47  38.3 

2.38 

1.61 

51  40 

1  49  22.7 

1  49    6.6 

1  48  50.4 

1  48  34.3 

1  48  18.2 

1  48    2.1 

+2.40 

-1.61 

51  50 

1  49  47.0 

1  49  30.8 

1  49  14.6 

1  48  68.4 

1  48  42.2 

1  48  26.0 

2.43 

1.62 

52    0 

1  50  11.5 

1  49  55.2 

1  49  39.0 

1  49  22.7 

1  49    6.6 

1  48  50.2 

2.45 

1.63 

52  10 

1  50  36.2 

1  50  19.9 

1  50    3.6 

1  49  47.3 

1  49  31.0 

1  49  14.7 

2.47 

1.63 

52  20 

1  51    1.2 

1  50  44.8 

1  50  28.5 

1  50  12.1 

1  49  55.7 

1  49  39.4 

2.50 

1.64 

52  30 

1  51  26.4 

1  51  10.0 

1  50  53.6 

1  50  37.1 

1  60  20.7 

1  50    4.3 

+2.52 

-1.64 

52  40 

1  51  51.9 

1  51  35.4 

1  61  18.9 

1  51    2.4 

1  50  45.9 

1  50  29.6 

2.55 

1.65 

52  50 

1  52  17.7 

1  52    1.1 

1  61  44.6 

1  51  28.0 

1  51  11.4 

1  50  54.9 

2.57 

1.66 

53    0 

1  52  43.6 

1  52  27.0 

1  62  10.4 

1  51  53.8 

1  51  37.2 

1  51  20.5 

2.60 

1.66 

53  10 

1  53    9.9 

1  52  53.2 

1  52  36.5 

1  62  19.8 

1  52    3.2 

1  51  46.6 

2.62 

1.67 

53  20 

1  53  36.4 

1  53  19.7 

1  53    2.9 

1  62  46.1 

1  62  29.4 

1  62  12.7 

+2.65 

-1.67 

53  30 

1  54    8.2 

1  53  46.4 

1  53  29.6 

1  53  12.7 

1  62  55.9 

1  52  39.1 

2.68 

1.68 

53  40 

1  54  30.2 

1  54  13.4 

1  53  56.5 

1  53  39.6 

1  63  22.7 

1  53    5.8 

2.70 

1.69 

53  50 

1  54  57.6 

1  54  40.6 

1  54  23.7 

1  64    6.7 

1  63  49.8 

1  53  32.8 

2.73 

1.70 

54    0 

1  55  25.1 

1  55    8.1 

1  54  51.1 

1  54  34.1 

1  54  17.1 

1  54    0.1 

2.76 

1.70 

54  10 

1  55  53.0 

1  55  35.9 

1  65  18.8 

1  55    1.8 

1  54  44.7 

1  54  27.6 

+2.78 

-1.71 

54  20 

1  56  21.2 

1  56    4.0 

1  55  46.9 

1  55  29.7 

1  56  12.6 

1  54  56.4 

2.81 

1.72 

54  30 

1  56  49.6 

1  56  32.4 

1  56  15.2 

1  55  68.0 

1  55  40.7 

1  55  23.6 

2.84 

1.72 

54  40 

1  57  18.4 

1  57    1.1 

1  56  43.8 

1  56  26.6 

1  56    9.2 

1  55  51.9 

2.87 

1.73 

54  50 

1  57  47.4 

1  57  30.1 

1  57  12.7 

1  56  56.3 

1  56  38.0 

1  56  20.6 

2.90 

1.74 

55    0 

1  58  16.8 

1  57  59.3 

1  57  41.9 

1  57  24.4 

1  57    7.0 

1  56  49.6 

+2.93 

-1.74 

55  10 

1  58  46.4 

1  58  28.9 

1  58  11.4 

1  57  53.9 

1  57  36.3 

1  57  18.8 

2.96 

1.76 

55  20 

1  59  16.4 

1  58  58.8 

1  58  41.2 

1  58  23.6 

1  58    6.0 

1  57  48.4 

2.99 

1.76 

55  30 

1  59  46.6 

1  59  29.0 

1  59  11.4 

1  58  53.7 

1  58  36.0 

1  58  18.3 

3.02 

1.77 

55  40 

2    0  17.2 

1  59  59.5 

1  69  41.8 

1  59  24.0 

1  69    6.3 

1  58  48.6 

3.05 

1.77 

55  50 

2    0  48.1 

2    0  30.3 

2    0  12.6 

1  59  54.7 

1  59  36.9 

1  59  19.1 

+3.09 

-1.78 

56    0 

2    1  19.4 

2    1    1.5 

2    0  43.6 

2    0  26.7 

2    0    7.8 

1  59  49.9 

3.12 

1.79 

56  10 

2    1  51.0 

2    1  33.0 

2    1  15.0 

2    0  57.0 

2    0  39.1 

2    0  21.1 

3.16 

1.80 

56  20 

2    2  22.9 

2   2    4.8 

2    1  46.8 

2    1  28.7 

2    1  10.7 

2    0  52.6 

3.19 

1.81 

56  30 

2    2  55.1 

2    2  37.0 

2    2  18.9 

2    2    0.7 

2    1  42.6 

2    1  24.6 

3.22 

1.81 

56  40 

2    3  27.7 

2    3    9.5 

2    2  51.3 

2    2  33.1 

2    2  14.9 

2    1  56.7 

+3.26 

-1.82 

56  50 

2    4    0.7 

2    3  42.4 

2    3  24.1 

2    3    5.8 

2    2  47.6 

2    2  29.2 

3.29 

1.83 

57    0 

2    4  34.0 

2    4  15.6 

2    3  57.2 

2    3  38.9 

2    3  20.5 

2    3    2.1 

3.33 

1.84 

57  10 

2    5    7.7 

2    4  49.2 

2    4  30.8 

2    4  12.3 

2    3  53.9 

2    3  36.4 

3.36 

1.85 

57  20 

2    5  41.7 

2    5  23.2 

2    5    4.6 

2    4  46.1 

2    4  27.6 

2    4    9.0 

3.40 

1.86 

57  30 

2    6  16.1 

2    5  57.5 

2    6  38.9 

2    5  20.3 

2    5    1.6 

2    4  43.0 

+3.44 

-1.86 

57  40 

2    6  50.9 

2    6  32.2 

2    6  13.5 

2    5  54.8 

2    6  36.1 

2    5  17.4 

3.48 

1.87 

57  50 

2    7  26.1 

2    7    7.3 

2    6  48.5 

2    6  29.7 

2    6  11.0 

2    6  52.2 

3.52 

1.88 

58    0 

2    8    1.7 

2    7  42.8 

2    7  23.9 

2    7    5.1 

2    6  46.2 

2    6  27.3 

3.56 

1.89 

58  10 

2    8  37.7 

2    8  18.7 

2    7  59.7 

2    7  40.8 

2    7  21.8 

2    7    2.8 

3.60 

1.90 

58  20 

2    9  14.0 

2    8  55.0 

2    8  35.9 

2    8  16.9 

2    7  57.8 

2    7  38.8 

+3.64 

-1.90 

58  30 

2    9  50.8 

2    9  31.7 

2    9  12.6 

2    8  53.4 

2    8  34.2 

2    8  15.1 

3.68 

1.91 

58  40 

2  10  28.1 

2  10    8.8 

2    9  49.6 

2    9  30.3 

2    9  11.1 

2    8  51.9 

3.72 

1.92 

58  50 

2  11    5.7 

2  10  46.4 

2  10  27.0 

2  10    7.7 

2    9  48.4 

2    9  29.0 

3.76 

1.93 

59    0 

2  11  43.8 

2  11  24.3 

2  11    4.9 

2  10  45.6 

2  10  26.0 

2  10    6.6 

3.80 

1.94 

59  10 

2  12  22.3 

2  12    2.7 

2  11  43.2 

2  11  23.7 

2  11    4.2 

2  10  44.6 

+3.85 

-1.96 

59  20 

2  13    1.2 

2  12  41.6 

2  12  22.0 

2  12    2.4 

2  11  42.7 

2  11  23.1 

3.89 

1.96 

59  30 

2  13  40.6 

2  13  20.9 

2  13    1.2 

2  12  41.6 

2  12  21.7 

2  12    2.0 

3.94 

1.97 

59  40 

2  14  20.5 

2  14    0.6 

2  13  40.8 

2  13  21.0 

il\Z    lA 

l*I\^  VlA 

^    •^W^ 

V  ^^»^ 

59  50 

2  15    0.8    2  14  40,9  \  2  14  21.0 

2  14    l.l\^\^^\.\\'L\%^^.fl 

A     fc^S^ 

Ov    X^5«^ 

60    0    1 

2  15  41.6  1 

2  15  21.6  1 

2  15    1.6 

I  2  14  41.6 

\  1  \4  ^\: 

b\^^^  ^ 

.xA  ^^ 

!;^\  -^5 
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AZDIUTU  < 

)P  POLAR 

IS  AT  EL 

ONGATIOl 

i,  1919. 

\DmL 

VarfaOoBto- 

^^. 

88*>52'10'' 

88*>  52^  20" 

88*»  62^30'^ 

88*52'40'' 

88**52'50'' 

88**5yO"' 

^^^ 

Lftt   ^v^ 

I'ofLst 

l"ofl. 

•      / 

•     /     // 

•     /     // 

•     /     // 

•     f     ff 

•     f     ff 

•     f     ff 

00 

t0 

60    0 

2  15  41.6 

2  15  21.6 

2  15    1.6 

2  14  41.6 

2  14  21.5 

2  14    1.5 

-M.08 

-2.00 

eo  10 

2  16  22.9 

2  16    2.8 

2  15  42.6 

2  15  22.5 

2  15    2.4 

2  14  42.3 

4.13 

2.01 

60  20 

2  17    4.6 

2  16  44.4 

2  16  24.2 

2  16    4.0 

2  15  43.8 

2  15  23.6 

4.18 

2.02 

60  30 

2  17  46.9 

2  17  26.6 

2  17    6.3 

2  16  46.0 

2  16  25.6 

2  16    5.3 

4.23 

2.03 

60  40 

2  18  29.7 

2  18    9.3 

2  17  48.8 

2  17  28.4- 

2  17    8.0 

2  16  47.6 

4.28 

2.04 

60  50 

2  19  13.0 

2  18  52.5 

2  18  31.9 

2  18  11.4 

2  17  50.9 

2  17  30.3 

+4.33 

-2.05 

61    0 

2  19  56.8 

2  19  36.2 

2  19  15.5 

2  18  54.9 

2  18  34.3 

2  18  13.6 

4.38 

2.06 

61  10 

2  20  41.2 

2  20  20.4 

2  19  59.7 

2  19  38.9 

2  19  18.2 

2  18  57.4 

4.44 

2.08 

61  20 

2  21  26.1 

2  21    5.2 

2  20  44.4 

2  20  23.5 

2  20    2.6 

2  19  41.8 

4.49 

2.00 

61  30 

2  22  11.5 

2  21  50.6 

2  21  29.6 

2  21    8.6 

2  20  47.6 

2  20  26.7 

4.54 

2.10 

61  40 

2  22  57.5 

2  22  36.5 

2  22  15.4 

2  21  54.3 

2  21  33.2 

2  21  12.1 

+4.60 

-2.11 

61  50 

2  23  44.1 

2  23  23.0 

2  23    1.8 

2  22  40.6 

2  22  19.4 

2  21  58.1 

4.66 

2.12 

62    0 

2  24  31.3 

2  24  10.0 

2  23  48.7 

2  23  27.4 

2  23    6.1 

2  22  44.7 

4.72 

2.13 

62  10 

2  25  19.1 

2  24  57.6 

2  24  36.2 

2  24  14.8 

2  23  53.3 

2  23  31.9 

4.78 

2.14 

62  20 

2  26    7.4 

2  25  45.9 

2  25  24.3 

2  25    2.8 

2  24  41.2 

2  24  19.7 

4.84 

!     2.15 

62  30 

2  26  56.4 

2  26  34.8 

2  26  13.1 

2  25  51.4 

2  25  29.7 

2  25    8.1 

+4.90 

-2.17 

62  40 

2  27  46.0 

2  27  24.3 

2  27    2.5 

2  26  40.7 

2  26  18.9 

2  25  57.1 

4.96 

2.18 

62  50 

2  28  36.3 

2  28  14.4 

2  27  52.5 

2  27  30.5 

2  27    8.6 

2  26  46.7 

5.02 

2.19 

63    0 

2  29  27.2 

2  29    5.1 

2  28  43.1 

2  28  21.1 

2  27  59.0 

2  27  37.0 

5.09 

2.20 

63  10 
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roR  REDUOINO  TO  ELONGATION  OBSERVATIONS  MADE  NEAR  ELONGATION. 
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TABLE  VI. 


FOR  FINDINQ  THE  TIMES  OF  UPPER  AND  LOWER  GULMINATIOir  OF  VQUBBi 
1919,  FROM  THE  OBSERVED  TDISS  WHEN  THE  STAR  IS  OM  THE  BAMI 
VERTIGAL  CIRCLE  WITH  THE  STARS  r  URSA  MAJORIS  (MQAR)  SUB  MfiO 
AND  a  CASSIOPEiA  SUB  POLO,  RESFECTIVia.T. 

Bicept  at  hig^  laAitudes,  the  pole  star  at  either  qi^mt  or  lofver  cofanination  *"«*«fcff  a 
fimple  and  convenient  method  for  laying  doum  a  meridian  line  on  the  earth*8  aoifaon  at  pda^ 
in  the  northem  hemlaphere.  When  tne  local  time  is  unknown  and  aecomte  aatiaMinical  inatah 
menta  are  not  available,  the  time  of  culmination  of  Polaiia  may  be  found  by  obaerving  Oi 
inatant  when  Folazia  ia  vertically  above  (haa  the  aame  asinmth  aa)  i*  Uib»  Majoria  (lam)  belov 
the  pole,  or  h  Caa»^>ei»  below  the  pole.  In  the  foimer  caae,  for  the  year  1919,  Pdaiiaii 
approaching  upper  culmination  and  in  the  latter  caae  it  ia  approachiog  lower  cnlndnaition.  Us 
mean  time  interval  which  dapaea  between  either  of  the  obaerved  timea  above  menlioiied  aai 
upper  or  lower  culmination,  aa  the  caae  may  be,  ia  given  at  ten-day  intervale  In  the  foOowi^i 
table.    Tbia  method  can  not  be  uaed  at  placee  south  of  80^  north  latitude. 
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12  68 

12  51 
12  43 
12  33 

12  29 

13   1 

12  55 
12  46 
12  37 

12  33 
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APPARENT  PLACE,  TIME  OP  UPPER  CULMINATION,  AND  TIME  INTERVAL 
BETWEEN  UPPER  CULMINATION  AND  ELONGATION  EAST  OR  WEST,  OF 
POLARIS,  1919. 

The  local  mean  time  of  culmination  on  any  meridian  for  a  given  date  ib  found  by  taking 
from  the  following  table  the  Mean  Time  of  the  nearest  Greenwich  culmination,  and  applying  to 
it  the  product  of  the  Vcar,  per  Dag  by  the  integral  number  of  intervening  days,  this  product 
being  numerically  additive  for  an  earlier  date  and  subtractive  for  a  later  date  than  that  given 
in  the  table;  and  by  applying  also  the  product  of  the  Var.  per  Hour  by  the  longitude  from 
Greenwich  expressed  in  hours  and  fractions  of  an  hour,  this  product  being  numerically  additive 
for  East  longitudes  and  subtractive  for  West  longitudes. 

The  time  interval  between  upper  and  lower  culmination  is  12^  diminished  by  one-half  the 
numerical  value  of  the  Var.  per  Day, 

The  last  column  below  applies  to  all  meridians. 


Upper  Cnlmlnation,  Meridian  of  Greenwich. 

Mean  Time 

Date. 

AwseDskm. 

Apparent 
DeemMtlon. 

MettiTlme. 

Var.  per 
]>ay. 

Var.  per 
Hour. 

Latl- 
tuda. 

interval, 
Elonntlon 

mm«t 
Upper  Culm. 

h      m 
1    SO 

+88    52 

W.        E. 

W.            E. 

8 

»» 

h   m     8 

m      8 

8 

• 

h      m 

Jan.       1 

108 

45.3 

650  20 

-3  56.9 

-9.87+ 

10 

+5  58.2- 

11 

98 

46.3 

6  10  50 

3  57.0 

9.87 

12 

5  58.1 

21 

87 

46.6 

5  3120 

3  57.0 

9.87 

14 

5  57.9 

31 

76 

46.3 

4  5151 

3  57.0 

9.87 

16 

5  57.7 

Feb.     10 

66 

45.3 

4  12  21 

3  56.9 

9.87 

18 

5  57.6 

20 

67 

43.7 

3  32  53 

-3  56.8 

-9.87+ 

20 

+5  57.4- 

Mar.      2 

49 

41.6 

2  53  26 

3  56.6 

9.86 

22 

5  57.2 

12 

42 

39.1 

2  14    0 

3  56.5 

9.85 

24 

5  57.0 

22 

38 

36.2 

1  34  37 

3  56.3 

9.84 

26 

5  56.8 

Apr.       1 

35 

33.1 

0  55  15 

3  56.1 

9.84 

28 

5  56.6 

11 

34 

30.0 

0  15  55 

-3  55.9 

-9.83+ 

30 

+5  56.4- 

20 

36 

26.9 

23  86  38 

3  55.7 

9.82 

32 

5  56.2 

30 

39 

23.9 

22  57  22 

3  55.5 

9.81 

34 

5  56.0 

May     10 

45 

21.2 

22  18    8 

3  55.3 

9.80 

36 

5  55.8 

20 

52 

18.8 

21  38  56 

3  55.1 

9.80 

38 

5  55.5 

30 

60 

16.8 

20  59  45 

-3  55.0 

-9.79+ 

40 

+5  55.3- 

June      9 

70 

15.3 

20  20  36 

3  54.9 

9.79 

42 

5  55.0 

19 

80 

14.4 

19  41  27 

3  54.8 

9.78 

44 

5  54.7 

29 

91 

13.9 

19    2  19 

3  54.8 

9.78 

46 

5  54.4 

July      9 

103 

14.1 

18  23  11 

3  54.8 

9.78 

48 

5  54.0 

19 

114 

14.7 

17  44    4 

-3  54.8 

-9.78+ 

50 

+5  53.7- 

29 

125 

15.9 

17    4  56 

3  54.8 

9.78 

52 

5  53.3 

Aug.      8 

136 

17.6 

16  25  48 

3  54.9 

9.79 

54 

5  52.9 

18 

146 

19.7 

15  46  39 

3  54.9 

9.79 

56 

5  52.4 

28 

156 

22.2 

15    7  29 

3  55.0 

9.79 

58 

5  51.8 

Sept.     7 

164 

25.1 

14  28  18 

-3  55.2 

-9.80+ 

60 

+5  51.3- 

17 

171 

28.4 

13  49    6 

3  55.3 

9.80 

62 

5  50.6 

27 

176 

31.8 

13    9  52 

3  55.4 

9.81 

64 

5  49.8 

Oct.       7 

180 

35.5 

12  30  37 

3  55.6 

9.82 

66 

5  49.0 

17 

183 

39.2 

11  51  20 

3  55.8 

9.82 

68 

5  47.9 

27 

183 

43.0 

11  12    2 

-3  55.9 

-9.83+ 

70 

+5  46.7- 

Nov.      6 

182 

46.7 

10  32  42 

3  56.1 

9.84 

16 

179 

50.2 

9  53  20 

3  56.3 

9.85 

26 

175 

53.4 

9  13  56 

3  56.5 

9.85 

Dec.      6 

168 

56.3 

8  34  31 

3  56.6 

9.86 

16 

161 

58.8 

7  55    4 

-3  66.ft 

\     -^.«l-v 

^ 

\ 

26 

152 

60.8 

7  15  36 

-^  b^.^ 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1911. 

To  obtain  dvil  time,  subtract  12  houn,  mark  the  result  A.M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  d 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard 

For  sunrise  in  southern  latitudes  see  page  720. 


NvLat 

0** 

+10*» 

+20*> 

+30« 

+36*> 

+40^ 

+46^ 

+60* 

+62* 

+64*» 

+66* 

+58*> 

+60» 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h   m 

h  m 

Jan.  0 

17  69 

1817 

18  86 

18  66 

19  8 

19  22 

19  38 

19  69 

20  8 

2019 

20  82 

20  46 

21  3 

1 

18  0 

1817 

18  36 

18  66 

19  8 

19  22 

19  39 

19  59 

20  8 

2019 

20  32 

20  46 

21  3 

2 

18  0 

1818 

18  36 

18  66 

19  8 

18  22 

19  39 

19  69 

20  8 

2019 

20  31 

20  46 

21  2 

8 

18  1 

1818 

18  36 

18  67 

19  9 

19  22 

19  39 

19  69 

20  8 

2019 

20  31 

20  46 

21  2 

4 

18  1 

1818 

18  36 

18  67 

19  9 

19  22 

19  38 

19  68 

20  8 

2018 

20  30 

20  44 

21  1 

5 

18  2 

1819 

18  36 

18  67 

19  9 

19  22 

19  38 

19  68 

20  8 

2018 

20  30 

20  44 

21  0 

6 

18  2 

1819 

18  37 

18  67 

19  9 

19  22 

19  38 

19  68 

20  7 

2018 

20  30 

20  43 

2059 

7 

18  3 

1819 

18  37 

18  67 

19  9 

19  22 

19  38 

19  68 

20  7 

2017 

20  29 

20  42 

2058 

8 

18  3 

18  20 

18  37 

18  67 

19  9 

19  22 

19  38 

19  67 

20  6 

2016 

20  28 

20  42 

20  57 

9 

18  4 

18  20 

18  37 

18  67 

19  9 

19  22 

19  38 

19  67 

20  6 

2016 

20  28 

20  41 

20  56 

10 

18  4 

18  20 

18  38 

18  57 

19  9 

19  22 

19  37 

19  66 

20  6 

2015 

20  27 

20  40 

20K 

11 

18  4 

18  20 

18  38 

18  67 

19  9 

19  22 

19  37 

19  66 

20  5 

2014 

20  26 

20  39 

2054 

12 

18  5 

18  21 

18  38 

18  67 

19  8 

19  21 

19  36 

19  65 

20  4 

2014 

20  26 

20  38 

2052 

13 

18  5 

18  21 

18  38 

18  67 

19  8 

19  21 

19  36 

19  64 

20  3 

2013 

20  24 

20  36 

20  51 

14 

18  6 

18  21 

18  38 

18  67 

19  8 

19  21 

19  86 

19  64 

20  2 

2012 

20  23 

20  35 

20  50 

16 

18  6 

18  21 

18  38 

18  67 

19  8 

19  20 

19  36 

19  63 

20  2 

2011 

20  22 

20  34 

2048 

16 

18  6 

18  22 

18  38 

18  57 

19  8 

19  20 

19  34 

19  52 

20  1 

2010 

20  21 

20  33 

20  47 

17 

18  7 

18  22 

18  38 

18  56 

19  7 

19  19 

19  34 

19  51 

20  0 

20  9 

2019 

20  31 

20  45 

18 

18  7 

18  22 

18  38 

18  56 

19  7 

19  19 

19  33 

19  50 

19  59 

20  8 

20  18 

2030  2043 

19 

18  7 

18  22 

18  38 

18  56 

19  6 

19  18 

19  32 

19  49 

19  58 

20  6 

20  17 

20  28  2042 

20 

18  8 

18  22 

18  38 

18  56 

19  6 

19  18 

19  32 

19  48 

19  57 

20  5 

2015 

20  27 

2040 

21 

18  8 

18  22 

18  38 

18  56 

19  6 

19  17 

19  31 

19  47 

19  56 

20  4 

20  14 

20  25 

2038 

22 

18  8 

18  23 

18  38 

18  55 

19  5 

19  17 

19  30 

19  46 

19  54 

20  3 

20  12 

20  23 

20  36 

23 

18  8 

18  23 

18  38 

18  55 

19  5 

19  16 

19  29 

19  45 

19  53 

20  1 

2011 

20  22 

20  34 

24 

18  9 

18  23 

18  38 

18  54 

19  4 

19  15 

19  28 

19  44 

19  52 

20  0 

20  9 

20  20 

20  32 

25 

18  9 

18  23 

18  37 

18  54 

19  4 

19  15 

19  28 

19  43 

19  50 

19  59 

20  8 

20  18 

20  30 

26 

18  9 

18  23 

18  37 

18  54 

19  3 

19  14 

19  27 

19  42 

19  49 

19  57 

20  6 

2016 

20  28 

27 

18  9 

18  23 

18  37 

18  53 

19  2 

19  13 

19  26 

19  41 

19  48 

19  56 

20  4 

2014 

20  26 

28 

18  10 

18  23 

18  37 

18  53  19  2 

19  12 

19  25 

19  40 

19  46 

19  54 

20  3 

20  12 

20  24 

29 

18  10 

18  23 

18  36 

18  52  19  1 

19  12 

19  24 

19  38 

19  45 

19  52 

20  1 

2010 

20  21 

30 

18  10 

18  23 

18  36 

18  52 

19  0 

19  11 

19  22 

19  37 

19  43 

19  51 

19  59 

20  8 

2019 

31 

18  10 

18  23 

18  36 

18  51  19  0 

19  10 

19  21 

19  35 

19  42 

19  49 

19  57 

20  6 

2017 

Feb.  1 

18  10 

18  22 

18  36 

18  50  ;  18  59 

19  9 

19  20 

19  34 

19  40 

19  47 

19  55 

20  4 

2014 

2 

18  10 

18  22 

18  35 

18  50  18  58 

19  8 

19  19 

19  32 

19  39 

19  46 

19  53 

20  2 

20  li 

3 

18  10 

18  22 

18  35 

18  49  18  58 

19  7 

19  18 

19  31 

19  37 

• 

19  44 

19  51 

20  0 

2010 

4 

18  10 

18  22 

18  35 

18  49  1  18  57 

19  6 

19  17 

19  30 

19  36 

19  42 

19  49 

19  58  20  7 

5 

18  10 

18  22 

18  34 

18  48  .  18  56 

19  5 

19  15 

19  28 

19  34 

19  40 

19  47 

19  56  20  5 

6 

18  11 

18  22  ,18  34 

18  47 

18  55 

19  4 

19  14 

19  26 

19  32 

19  38 

19  45 

19  53  20  2 

7 

1811 

18  22  18  33 

18  47 

18  54 

19  3 

19  13 

19  25 

19  30 

19  36 

19  43 

19  51  20  0 

8 

1811 

18  22  18  33 

18  46 

18  53 

19  2 

19  11 

19  23  19  28 

19  34 

19  41 

19  49  19  57 

1 

9 

18  11 

18  21  i  18  32 

18  45  18  52 

19  0 

19  10 

19  22  19  27 

19  33 

19  39 

19  46  i  19  55 

10 

18  11 

18  21  '  18  32 

18  44 

18  51 

18  59 

19  9 

19  20  19  25 

19  31 

19  37 

19  44  19  52 

11 

18  11 

18  21  1  18  32 

18  44 

18  50 

18  58 

19  7 

19  18  19  23 

19  28 

19  35 

19  42  i  19  49 

12 

18  11 

18  21  18  31 

18  43 

18  49 

18  57 

19  6 

19  16  19  21 

19  26 

19  32 

19  39  19  47 

13 

18  11 

18  20  ;  18  30 

18  42  18  48 

1 

18  56 

19  4 

19  15  1919 

19  24 

19  30 

19  37  '  19  44 

1 

14 

18  11 

18  20  18  30  1  18  41  i  18  47 

18  54 

19  3 

19  13  19  17 

19  22 

19  28 

1 
19  34  1941 

15 

18  11 

18  20 

18  29 

18  40! 

18  461 

18  53 

19  1 

1911 

19  15 

19  20 

19  26 

19  82 

19  39 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  aBtronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 


0«» 

+10*» 

+20* 

+30«> 

+35** 

+40** 

+45** 

+50* 

+62** 

+54** 

+56** 

+58** 

+60** 

h  m 

h  m 

h  m 

h  m 

b  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

Jan.  1 

6  7 

5  50 

6  32 

5  11 

4  59 

445 

4  28 

4  8 

3  58 

3  48 

3  35 

3  21 

3  4 

2 

6  8 

5  51 

5  32 

6  12 

5  0 

4  46 

4  29 

4  9 

3  59 

3  49 

3  36 

3  22 

3  6 

3 

6  8 

5  51 

533 

5  12 

5  0 

446 

430 

4  10 

4  0 

3  50 

3  38 

3  24 

3  7 

4 

6  8 

5  51 

6  34 

5  13 

5  1 

4  47 

4  31 

4  11 

4  2 

3  51 

3  39 

3  25 

3  8 

5 

6  9 

5  52 

5  34 

5  14 

5  2 

448 

4  32 

4  12 

4  3 

3  52 

3  40 

3  26 

3  10 

6 

6  9 

5  53 

5  35 

5  14 

5  3 

4  49 

4  33 

413 

4  4 

3  54 

3  42 

3  28 

3  12 

7 

6  10 

5  53 

5  36 

6  15 

5  4 

450 

4  34 

4  14 

4  5 

3  55 

3  43 

3  30 

3  14 

8 

6  10 

5  54 

5  36 

5  16 

5  4 

4  51 

4  35 

4  16 

4  7 

3  56 

3  45 

3  31 

3  15 

9 

6  11 

5  54 

5  37 

5  17 

5  5 

4  52 

4  36 

4  17 

4  8 

3  58 

3  46 

3  33 

3  17 

10 

6  11 

5  55 

5  38 

5  18 

5  6 

4  53 

4  38 

4  18 

4  9 

3  59 

3  48 

3  35 

3  19 

11 

6  12 

5  55 

538 

5  18 

5    7 

4  54 

4  39 

4  20 

4  11 

4  1 

3  50 

3  36 

3  21 

12 

612 

5  56 

6  39 

5  19 

5  8 

4  55 

4  40 

4  21 

4  12 

4  2 

3  51 

3  38 

323 

13 

6  12 

656 

6  39 

6  20 

5  9 

4  56 

4  41 

4  22 

4  14 

4  4 

3  53 

340 

3  26 

14 

6  13 

6  57 

640 

5  21 

5  10 

4  57 

4  42 

4  24 

4  15 

4  6 

3  55 

3  42 

3  28 

15 

6  13 

5  57 

6  41 

5  22 

5  11 

468 

4  43 

4  25 

4  17 

4  7 

3  56 

3  44 

330 

16 

6  13 

658 

6  41 

6  23 

5  12 

4  59 

4  45 

4  27 

4  18 

4  9 

3  58 

346 

882 

17 

6  14 

658 

642 

6  24 

6  13 

6  0 

446 

4  28 

4  20 

4  11 

4  0 

348 

3  34 

18 

6  14 

5  59 

6  43 

6  24 

5  14 

6  2 

4  47 

430 

4  22 

4  12 

4«2 

3  50 

3  37 

19 

6  14 

659 

643 

6  25 

5  15 

5  3 

4  49 

4  31 

4  23 

4  14 

4  4 

3  52 

3  39 

20 

6  14 

6  0 

644 

6  26 

6  16 

6  4 

450 

4  33 

4  25 

4  16 

4  6 

3  65 

3  41 

21 

6  15 

6  0 

645 

6  27 

6  17 

6  6 

4  51 

4  34 

4  26 

4  18 

4  8 

3  57 

3  44 

22 

6  15 

6  1 

646 

6  28 

5  18 

6  6 

4  62^ 

4  36 

4  28 

4  20 

4  10 

3  59 

346 

23 

6  16 

6  1 

646 

6  29 

5  19 

6  7 

4  54 

4  38 

4  30 

4  22 

4  12 

4  1 

349 

24 

6  16 

6  2 

6  47 

6  30 

5  20 

6  8 

4  55 

4  39 

4  32 

4  24 

4  14 

4  4 

3  51 

25 

6  16 

6  2 

6  47 

630 

5  21 

6  10 

4  57 

4  41 

4  34 

4  25 

4  16 

4  6 

3  54 

26 

6  16 

6  2 

648 

5  31 

5  22 

5  11 

458 

4  43 

4  35 

4  27 

4  18 

4  8 

356 

27 

6  16 

6  3 

648 

5  32 

5  23 

5  12 

4  59 

444 

4  37 

4  29 

4  20 

4  10 

3  59 

28 

6  17 

6  3 

6  49 

5  33 

5  24 

5  13 

5  1 

4  46 

4  39 

4  31 

4  22 

4  13 

4  1 

29 

6  17 

6  4 

650 

5  34 

525 

5  14 

5  2 

448 

4  41 

4  33 

4  24 

4  15 

4  4 

30 

6  17 

6  4 

550 

5  35 

5  26 

5  16 

5  4 

4  49 

4  42 

4  35 

4  27 

4  17 

4  6 

31 

6  17 

6  4 

6  51 

6  36 

5  27 

6  17 

5  5 

4  51 

4  44 
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TABtiE  Vm. 


LOCAL  ASTRONOlCOALlfRAN  TIMB  OF  SUNRISE,  MERIDIAN  OFGRBBNWIGB,  ItU. 

To  obtain  dvil  time,  sabtract  12  boon,  mvk  tte  remit  A.  If.,  and  add  one  tollMday. 

To  obtain  the  standard  time  at  any  station,  increase  tlie  local  time  by  tlie  ihomber  d 
minntestiie  station  is  west  d  tliestBndanI  mwridian,  or  deciease  the  local  thne  by  themnabv 
of  minutes  the  station  is  east  of  the  standafd  meridian. 

For  sonxise  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OP  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time*  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMIGAL  MEAN  TDCE  OF  SUNRISE,  MERIDIAN  OF  OBBKNWIGH,  im. 

To  obtain  civil  time,  subtract  12  boon,  mtric  themiiilt  A.  M.,'  and  add  OM  to  the  day. 

To  obtain  Hie  atsndard  time  at  any  station,  increase  the  local  time  by  the  immber  d 
minntes  the  stfttkm  is  west  of  thestandaid  meridian,  or  decfeaao  the  local  tfane  by  the  mmdMi 
of  minutes  the  station  is  east  ol  the  standazd  meridian. 

For  sunrise  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OP  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astrcmcMnical  time. 

To  obtain  the  standaid  time  at  any  station,  increaae  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  metidian. 

For  simset  in  southern  latitudes  see  page  720. 


DmteNv 

0** 

+10*» 

+20** 

+30*» 

+35** 

+40*> 

+45*» 

+50*» 

+52*> 

+54° 

+56*» 

+58'» 

+60* 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

Apr.  2 

6  7 

6  10 

6  14 

6  19 

6  21 

6  24 

6  28 

6  32 

6  34 

6  36 

6  38 

6  41 

644 

3 

6  7 

6  10 

6  15 

6  19 

6  22 

625 

629 

683 

6  35 

638 

640 

643 

'  646 

4 

6  7 

6  10 

6  15 

6  20 

6  23 

6  26 

630 

635 

6  37 

640 

6  42 

6  45 

648 

5 

6  6 

6  10 

6  15 

6  20 

6  24 

6  27 

6  31 

636 

6  39 

6  41 

644 

6  47 

6  51 

6 

6  6 

6  10 

6  15 

6  21 

6  24 

6  28 

633 

638 

6  40 

6  43 

6  46 

6  50 

6  53 

7 

6  6 

6  10 

6  16 

6  22 

625 

6  29 

6  34 

6  39 

6  42 

6  45 

6  48 

6  52 

6  56 

8 

6  6 

6  10 

6  16 

6  22 

6  26 

6  30 

6  35 

6  41 

644 

6  47 

6  50 

6  54 

6  58 

9 

6  5 

6  10 

6  16 

6  23 

6  27 

6  31 

6  36 

643 

6  46 

6  49 

6  52 

6  56 

7  1 

10 

6  5 

6  10 

6  16 

6  24 

6  28 

6  32 

6  38 

644 

6  47 

6  50 

6  54 

6  58 

7  3 

11 

6  5 

6  10 

6  17 

6  24 

6  28 

6  33 

6  39 

646 

6  49 

6  52 

6  56 

7  1 

7  6 

12 

6  4 

6  10 

6  17 

625 

6  29 

6  34 

6  40 

6  47 

6  51 

6  54 

6  58 

7  3 

7  8 

13 

6  4 

6  10 

6  17 

6  25 

6  30 

6  35 

6  42 

6  49 

6  52 

6  56 

7  0 

7  5 

7  10 

14 

6  4 

6  10 

6  18 

6  26 

6  31 

6  36 

6  43 

6  50 

6  54 

658 

7  2 

7  7 

7  13 

15 

6  4 

6  10 

6  18 

6  26 

6  32 

6  37 

6  44 

6  52 

6  56 

7  0 

7  4 

7  9 

7  15 

16 

6  3 

6  10 

6  18 

6  27 

6  32 

6  38 

6  45 

6  54 

6  58 

7  2 

7  6 

7  12 

7  18 

17 

6  3 

6  10 

6  18 

628 

6  33 

6  39 

6  46 

6  55 

6  59 

7  4 

7  8 

7  14 

7  20 

18 

6  3 

6  10 

6  19 

6  28 

6  34 

640 

6  48 

6  57 

7  1 

7  5 

7  10 

7  16 

7  23 

19 

6  3 

6  11 

6  19 

6  29 

6  35 

6  41 

6  49 

658 

7  3 

7  7 

7  12 

7  18 

7  25 

20 

6  2 

6  11 

6  19 

6  30 

636 

6  42 

6  50 

7  0 

7  4 

7  9 

7  14 

7  21 

7  28 

21 

6  2 

6  11 

6  20 

6  30 

6  36 

6  43 

6  52 

7  1 

7  6 

7  11 

7  17 

7  23 

7  30 

22 

6  2 

6  11 

6  20 

6  31 

6  37 

644 

6  53 

7  3 

7  8 

7  13 

7  19 

7  25 

7  33 

23 

6  2 

6  11 

6  20 

6  31 

6  38 

6  45 

6  54 

7  4 

7  9 

7  15 

7  21 

7  27 

7  35 

24 

6  2 

6  11 

6  21 

6  32 

6  39 

6  46 

6  55 

7  6 

7  11 

7  17 

7  23 

7  30 

7  38 

25 

6  2 

6  11 

6  21 

6  33 

6  40 

6  47 

6  57 

7  8 

7  13 

7  18 

7  25 

7  32 

7  40 

26 

6  1 

6  11 

6  21 

633 

6  40 

6  48 

6  58 

7  9 

7  14 

7  20 

7  27 

7  34 

7  42 

27 

6  1 

6  11 

6  22 

6  34 

6  41 

6  49 

6  59 

7  11 

7  16 

7  22 

7  29 

7  36 

7  45 

28 

6  1 

6  11 

6  22 

6  35 

6  42 

6  50 

7  0 

7  12 

7  18 

7  24 

7  31 

7  39 

7  47 

29 

6  1 

6  11 

6  22 

6  35 

6  43 

6  51 

7  2 

7  14 

7  19 

7  26 

7  33 

7  41 

7  50 

30 

6  1 

6  11 

6  23 

6  36 

6  44 

6  52 

7  3 

7  15 

7  21 

7  28 

7  35 

7  43 

7  52 

May  1 

6  1 

6  12 

6  23 

6  37 

6  44 

6  53 

7  4 

7  17 

7  23 

7  30 

7  37 

7  45 

7  55 

2 

6  0 

6  12 

6  23 

6  37 

6  45 

6  54 

7  5 

7  18 

7  24 

7  31 

7  39 

7  48 

7  57 

3 

6  0 

6  12 

6  24 

6  38 

646 

6  55 

7  7 

7  20 

7  26 

7  33 

7  41 

7  50 

8  0 

4 

6  0 

6  12 

6  24 

6  38 

6  47 

6  56 

7  8 

7  21 

7  28 

7  35 

7  43 

7  52 

8  2 

5 

6  0 

6  12 

6  25 

6  39 

6  48 

6  57 

7  9 

7  23 

7  30 

7  37 

7  45 

7  54 

8  5 

6- 

6  0 

6  12 

6  25 

6  40 

6  49 

6  58 

7  10 

7  24 

7  31 

7  39 

7  47 

7  56 

8  7 

7 

6  0 

6  12 

6  25 

6  40 

6  49 

6  59 

7  12 

7  26 

7  33 

7  40 

7  49 

7  58 

8  10 

8 

6  0 

6  12 

6  26 

6  41 

6  50 

7  0 

7  13 

7  28 

7  34 

7  42 

7  51 

8  1 

8  12 

9 

6  0 

6  12 

6  26 

6  42 

6  51 

7  1 

7  14 

7  29 

7  36 

7  44 

7  53 

8  3 

8  15 

10 

6  0 

6  13 

6  26 

6  42 

6  52 

7  2 

7  15 

7  30 

7  38 

7  46 

7  55 

8  5 

8  17 

11 

6  0 

6  13 

6  27 

6  43 

6  53 

7  3 

7  16 

7  32 

7  39 

7  48 

7  57 

8  7 

8  20 

12 

6  0 

6  13 

6  27 

6  44 

6  53 

7  4 

7  17 

7  33 

7  41 

7  49 

7  59 

8  9 

8  22 

13 

6  0 

6  13 

6  28 

6  44 

6  54 

7  5 

7  19 

7  35 

7  42 

7  51 

8  1 

8  12 

8  24 

14 

6  0 

6  13 

6  28 

6  45 

6  55 

7  6 

7  20 

7  36 

7  44 

7  53 

8  2 

8  14 

8  27 

15 

6  0 

6  14 

6  28 

6  46 

6  56 

7  7 

7  21 

7  38 

7  46 

7  54 

8  4 

8  16 

8  2S 

16 

6  0 

6  14 

6  29 

6  46 

6  56 

7  8 

7  22 

7  39 

7  47 

7  56 

8  6 

8  18 

8  31 

17 

6  0 

6  14 

6  29 

6  47 

6  57 

7  9 

7  23 

7  40 

7  49 

7  58  8  8 

8  20 

18 

6  0 

6  14 

630 

6  48 

6  58 

7  10 

7  24 

,7  42 

\1  ¥i 

\1  V^ 

\^X^ 

\>.^ 

710 


TABLE  VIII. 


LOCAL  ASTRONOfflCAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  720. 
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TABLE  VIII. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OP  GREENWICH,  1919. 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M'.,  und  add  one  to  the  day. 

To  obtain  the  standard  tioaie  at  itny  station,  increase  the  local  time  by  the  number  d 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
ol  minutes  the  station  is  east  of  t^e  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  720. 
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LOCAL  A8TR0N0MI0AL  MEAN  TIME  OF  SUNSET,  MERIDUN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  alter  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  nimiber  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  ia  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 
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625 

6  41 

7  0 

7  11 

7  24 

7  39 

7  58 

8  6 

8  16 

8  28 

8  41 

856 

23 

6  10 

625 

6  41 

6  59 

7  10 

723 

7  38 

7  56 

8  5 

8  15 

8  26 

8  39 

854 

24 

6  10 

6  24 

6  40 

6  59 

7  10 

7  22 

7  37 

7  55 

8  4 

8  13 

8  24 

8  37 

8  52 

25 

6  10 

6  24 

640 

658 

7  9 

7  21 

736 

7  54 

8  2 

8  12 

8  23 

835 

850 

26 

6  10 

624 

640 

658 

7  8 

7  21 

735 

7  53 

8  1 

8  10 

8  21 

8  33 

8  48 

27 

6  10 

624 

6  39 

6  57 

7  8 

7  20 

7  34 

7  51 

8  0 

8  9 

8  19 

8  31 

8  45 

28 

6  10 

6  24 

6  39 

6  56 

7  7 

7  19 

733 

7  50 

7  58 

8  7 

8  18 

8  29 

843 

29 

6  10 

6  24 

6  39 

6  56 

7  6 

7  18 

7  32 

7  49 

7  56 

8  5 

8  16 

8  27 

8  40 

30 

6  10 

6  23 

638 

655 

7  5 

7  17 

730 

7  47 

7  55 

8  4 

8  14 

8  25 

8  38 

31 

6  10 

6  23 

6  38 

6  55 

7  4 

7  16 

7  29 

7  46 

7  54 

8  2 

.8  12 

8  23 

836 

Aug.  1 

6  10 

623 

6  37 

6  54 

7  4 

7  15 

7  28 

7  44 

7  52 

8  0 

8  10 

8  21 

833 

2 

6  9 

623 

6  37 

6  53 

7  3 

7  14 

7  27 

7  43 

7  50 

7  58 

8  8 

8  18 

8  31 

3 

6  9 

622 

6  36 

6  52 

7  2 

7  13 

7  26 

7  41 

7  48 

7  57 

8  6 

8  16 

8  28 

4 

6  9 

6  22 

6  36 

6  52 

7  1 

7  12 

7  24 

7  40 

7  47 

7  55 

8  4 

8  14 

8  26 

5 

6  9 

622 

6  35 

6  51 

7  0 

7  10 

7  23 

7  38 

7  45 

7  53 

8  2 

8  12 

8  23 

6 

6  9 

6  22 

635 

650 

6  59 

7  9 

7  21 

7  36 

7  43 

7  51 

8  0 

8  9 

8  21 

7 

6  9 

6  21 

634 

6  49 

6  59 

7  8 

7  20 

7  35 

7  41 

7  49 

7  68 

8  7 

8  18 

8 

6  9 

6  21 

634 

6  48 

6  57 

7  7 

7  19 

7  33 

7  40 

7  47 

7  55 

8  5 

8  15 

9 

6  9 

620 

633 

6  48 

6  56 

7  6 

7  17 

7  31 

7  38 

7  45 

7  53 

8  2 

8  13 

10 

6  9 

620 

6  32 

6  47 

655 

7  5 

7  16 

7  29 

7  36 

7  43 

7  51 

8  0 

8  10 

11 

6  8 

6  20 

6  32 

646 

6  54 

7  3 

7  14 

7  28 

7  34 

7  41 

7  49 

7  57 

8  7 

12 

6  8 

6  19 

6  31 

6  45 

6  53 

7  2 

7  13 

7  26 

7  32 

7  39 

7  46 

7  55 

8  5 

13 

6  8 

6  19 

6  30 

644 

6  52 

7  1 

7  11 

7  24 

7  30 

7  37 

7  44 

7  52 

8  2 

14 

6  8 

6  18 

6  30 

6  43 

6  51 

7  0 

7  10 

7  22 

7  28 

7  35 

7  42 

7  50 

7  59 

15 

6  8 

6  18 

6  29 

6  42 

6  50 

6  58 

7  8 

7  20 

7  26 

7  32 

7  40 

7  47 

7  56 

16 

6  8 

6  18 

6  28 

6  41 

6  48 

6  57 

7  6 

7  18 

7  24 

7  30 

7  37 

7  45 

7  64 

17 

6  7 

6  17 

628 

640 

6  47 

656 

7  5 

T  n 

It  7a. 

U*®. 

W*^ 

X'x  *a. 

\'\^^5S. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OP  SUNRISE,  MERIDUN  OF  GREENWICH,  19I». 
To  obtain  civil  time,  Bubtract  12  houn,  marlc  Ibe  result  A.  H.,  utd  add  one  to  the  day. 
To  obtain  the  Btandard  time  at  any  tbe  local  time  by  the  nnmba  a( 

is  west  of  decrawe  the  locil  time  by  the  number 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  etation,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 


Lst 


Date. 


Aug.  17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

Sept.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 


0« 

h  m 

6  7 

6  7 

6  7 

6  7 

6  6 

6  6 

6  6 

6  6 

6  6 

6  5 

6  5 

6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 


5 

4 
4 
4 

3 
3 
3 
2 
2 

2 
2 
1 
I 
0 


6    0     6  3 

6    0  I  6  3 

5  59  !  6  2 

5  59  i  6  2 

5  59  !  6  1 

5  58 
5  58 
5  58 
5  57 
5  57 

5  56 
5  56 
5  56 
5  56 


Oct. 


25 

5  55 

26 

5  55 

27 

5  54 

28 

5  54 

29 

5  54 

30 

5  54 

1 

5  53 

2 

5  53  I 

h 
7 
7 
7 
7 
7 

7 
7 
7 
7 
7 


+56^ 


m 
35 
32 
30 
28 
25 

23 
20 
18 
15 
13 


-1-58* 


7  10 

7  8 

7  5 

7  2 

7  0 

6  57 

655 

6  52 

660 

6  47 

6  44 

6  42 

6  39 

6  36 

6  34 

6  31 

6  29 

6  26 

6  23 

6  21 

6  18 

6  15 

6  13 

6  10 

6  7 

6  4 

6  2 

5  59 

6  57 

5  54 

5  51 

5  49 

5  46 

5  43 

5  41 

h 
7 
7 
7 
7 
7 

7 

7 
7 
7 
7 

7 
7 
7 
7 
7 


m 
42 
40 
37 
34 
32 

29 
27 
24 
21 
18 

16 

13 

10 

8 

5 


7  2 
6  59 
656 
6  54 
6  51 

6  48 
6  45 
6  42 
6  40 
6  37 

6  34 
6  31 
6  28 
6  26 
6  23 

6  20 
6  17 
6  14 
6  11 
6    8 


6 
6 
6 
5 
5 

5 
5 
5 
5 
5 


6 

3 

0 

57 

54 

51 
48 
46 
43 
40 


+60* 


h 
7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 

658 
6  55 

6  52 
6  49 
6  46 
6  43 
6  40 

6  37 
6  34 
6  31 
6  28 
6  25 

6  22 
6  18 
6  15 
6  12 
6    9 


m 
51 
48 
45 
42 
39 

36 
34 
31 
28 
25 

22 
19 
16 
13 
10 

7 
4 
I 


6 
6 
6 
5 
5 

5 
5 
5 
5 
5 


6 

3 

0 

57 

54 

51 
48 
45 
42 
3A 


5  51 
5  50 
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LOCAL  ASTRONOIOGAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  ORBKNWK3H;  1911 

To  obtain  dvil  time,  subtnct  12  hoim,  mark  the  mult  A.  M.,  and  add  one  tolhediqr* 
To  obtain  tbe  standard  time  at  any  ttatkm,  increaae  the  local  tioM  Iff  the  snanber  of 

minutes  thB  etataon  ia  west  of  the  standard  meridian,  or  deoease  the  loeal- ilBtf  bytioaambiBr 

of  minutes  tbe  station  is  east  of  the  standard  meridian. 
For  soniise  in  southern  Istitudes  see  page  720. 


0^ 

+10* 

+20*» 

+30^ 

+36^ 

+40* 

+46* 

+60« 

+62« 

+64* 

+66* 

+«8* 

+60» 

h  m 

h  m 

h  m 

h  m 

h  m 

b  m 

h  B 

h  Bi 

b  Si 

b  ■ 

b  m 

b  at 

h  ■ 

Oct.  1 

17  46 

17  49 

17  61 

17  63 

17  66 

17  66 

17  68 

18  0 

18  0 

18  2 

18  8 

18  4 

18  5 

2 

1746 

17  49 

17  61 

17  64 

17  66 

17  67 

17  69 

18  1 

18  2 

18  8 

18  5 

18  6 

18  8 

3 

1746 

17  49 

17  61 

17  64 

17  66 

17  68 

18  0 

18  8 

18  4 

18  6 

18  7 

18  8 

1810 

4 

17  46 

1748 

17  52 

17  56 

17  67 

17  69 

18  1 

18  4 

18  6 

18  7 

18  9 

IS  10 

1812 

5 

17  46 

17  48 

17  62 

17  56 

17  68 

18  0 

18  3 

18  6 

18  7 

18  9 

1811 

ISIS 

1815 

6 

17  46 

17  48 

17  52 

17  66 

17  68 

18  1 

18  4 

18  7 

18  9 

1811 

1818 

IS  15 

1817 

7 

17  46 

17  48 

17  62 

17  67 

17  60 

18  2 

18  6 

18  0 

1811 

1813 

1816 

IS  17 

1811 

8 

17  44 

1748 

17  63 

17  67 

18  0 

18  3 

18  6 

1811 

1812 

1814 

1817 

IS  10 

1822 

9 

17  44 

17  48 

17  63 

17  68 

18  1 

18  4 

18  8 

1812 

1814 

1816 

1810 

IS  21 

1824 

10 

17  44 

17  48 

17  63 

17  68 

18  2 

18  6 

18  • 

1814 

1816 

1818 

18  21 

IS  04 

1827 

11 

17  44 

17  48 

17  64 

17  69 

18  2 

18  6 

1810 

1816 

1818 

18  20 

18  23 

IS  as 

1829 

12 

17  43 

17  48 

17  64 

18  0 

18  3 

18  7 

1812 

1817 

1819 

1822 

18  26 

18  28 

1832 

13 

17  43 

17  48 

17  64 

18  0 

18  4 

18  8 

1813 

1818 

18  21 

18  24 

18  27 

IS  SO 

1834 

14 

17  43 

17  48 

17  64 

18  1 

18  6 

18  9 

1814 

18  20 

1828 

1826 

18  20 

IS  82 

1836 

16 

17  43 

17  49 

17  66 

18  2 

18  6 

1810 

1816 

18  22 

18  24 

18  28 

18  SI 

IS  86 

1839 

16 

17  42 

17  49 

17  66 

18  2 

18  7 

1811 

1817 

18  28 

1826 

1829 

18  88 

IS  87 

1841 

17 

17  42 

17  49 

17  66 

18  8 

18  8 

1812 

1818 

18  26 

18  28 

18  81 

18  36 

IS  SO 

1844 

18 

17  42 

17  49 

17  66 

18  4 

18  8 

1813 

1819 

18  26 

18  30 

1833 

18  87 

IS  42 

1846 

19 

17  42 

17  49 

17  66 

18  4 

18  9 

1814 

18  21 

18  28 

18  31 

18  36 

18  80 

18  44 

1849 

20 

17  42 

17  49 

17  57 

18  5 

1810 

18  16 

18  22 

18  30 

18  33 

18  37 

18  41 

18  46 

18  51 

21 

17  41 

17  49 

17  57 

18  6 

1811 

1817 

18  23 

18  31 

18  36 

18  39 

18  43 

18  48 

18  54 

22 

17  41 

17  49 

17  57 

18  6 

18  12 

1818 

18  25 

18  33 

18  37 

18  41 

18  46 

18  61 

18  56 

23 

17  41 

17  49 

17  58 

18  7 

1813 

1819 

18  26 

18  35 

18  38 

18  43 

18  48 

18  63 

18  59 

24 

17  41 

IT  49 

17  58 

18  8 

18  14 

18  20 

18  28 

18  36 

18  40 

18  46 

18  50 

18  55 

19  2 

25 

17  41 

17  50 

17  59 

18  9 

1814 

18  21 

18  29 

18  38 

18  42 

18  47 

18  62 

18  68 

19  4 

26 

17  41 

17  50 

17  59 

1810 

1815 

18  22 

18  30 

18  40 

18  44 

18  49 

18  64 

19  0 

19  6 

27 

17  41 

17  50 

17  59 

1810 

1816 

18  23 

18  32 

18  41 

18  46 

18  51 

18  66 

19  2 

19  9 

28 

17  40 

17  50 

18  0 

18  11 

1817 

18  24 

18  33 

18  43 

18  47 

18  53 

18  58 

19  4 

1912 

29 

17  40 

17  50 

18  0 

18  12 

1818 

18  26 

18  34 

18  44 

18  49 

18  55 

19  0 

19  7 

1914 

30 

17  40 

17  50 

18  1 

1812 

1819 

18  27 

18  36 

18  46 

18  51 

18  56 

19  2 

19  9 

1917 

31 

17  40 

17  50 

18  1 

18  13 

18  20 

18  28 

18  37 

18  48 

18  53 

18  58 

19  6 

1912 

1919 

Nov.  1 

17  40 

17  51 

18  2 

1814 

18  21 

18  29 

18  38 

18  50 

18  55 

19  0 

19  7 

1914 

19  22 

2 

17  40 

17  51 

18  2 

18  15 

18  22 

18  30 

18  40 

18  51 

18  56 

19  2 

19  9 

1916 

1924 

3 

17  40 

17  51 

18  2 

18  16 

18  23 

18  31 

18  41 

18  53 

18  58 

19  4 

1911 

1918 

19  27 

4 

17  40 

17  51 

18  3 

1816 

18  24 

18  32 

18  42 

18  54 

19  0 

19  6 

1913 

19  21 

19  30 

5 

17  40 

17  52 

18  4 

1817 

18  25 

18  34 

18  44 

18  56 

19  2 

19  8 

1915 

19  23 

19  32 

6  17  40 

17  52 

18  4 

1818 

18  26 

18  35 

18  45 

18  58 

19  4 

1910 

1917 

19  26 

19  35 

7 

17  40 

17  52 

18  4 

1819 

18  27 

18  36 

18  47 

19  0 

19  6 

1912 

19  20 

19  28 

19  37 

8 

17  40 

17  52 

18  5 

1819 

18  28 

18  37 

18  48 

19  1 

19  7 

1914 

19  22 

19  30 

19  40 

9 

17  40 

17  53 

18  6 

18  20 

18  29 

18  38 

18  49 

19  3 

19  9 

1916 

19  24 

19  32 

19  42 

10 

17  41 

17  53 

18  6 

18  21 

18  30 

18  39 

18  51 

19  4 

1911 

1918 

19  26 

19  36 

19  45 

11 

17  41 

17  53 

18  6 

18  22 

18  31 

18  40 

18  52 

19  6 

1913 

19  20 

19  28 

19  37 

19  48 

12 

17  41 

17  54 

18  7 

18  23 

18  32 

18  42 

18  53 

19  8 

1914 

19  22 

19  30 

19  39 

19  50 

13 

17  41 

17  54 

18  8 

18  24 

18  33 

18  43 

18  55 

19  9 

1916 

19  24 

19  32 

19  42 

19  53 

14 

17  41 

17  54 

18  8 

18  24 

18  34 

18  44 

18  56 

1911 

19  18 

19  26 

19  34 

19  44 

19  55 

15 

161 

17  41  17  55 

18  9 

18  25 

18  34 

18  45 

18  58 

1913 

19  20 

19  28 

19  36 

19  46 

19  58 

17411 

17661 

1810 

18  26 

18  35 

18  4« 

18^ 

.1914 

19  22 

19  29 

19  38 

19  48 

20  0 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OP  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  Btandard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is' west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 


Date^\ 

0^ 

+10*» 

+20* 

+30*' 

+35* 

+40* 

+45* 

+50* 

+52* 

+54* 

+56* 

+58* 

+60* 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

Oct.  2 

553 

5  50 

5  48 

5  46 

5  44 

5  43 

5  41 

5  39 

5  38 

5  37 

5  36 

5  34 

5  33 

3 

5  52 

5  50 

5  47 

544 

5  43 

5  41 

5  39 

5  36 

5  35 

5  34 

5  33 

5  32 

5  30 

4 

5  52 

5  49 

5  46 

5  43 

5  42 

5  39 

5  37 

5  34 

5  33 

5  32 

5  30 

5  29 

5  27 

5 

5  52 

5  49 

5  46 

5  42 

5  40 

5  38 

5  35 

5  32 

5  31 

5  29 

5  28 

5  26 

5  24 

6 

5  52 

5  48 

5  45 

5  41 

5  39 

5  36 

5  33 

5  30 

5  28 

5  27 

5  25 

5  23 

5  21 

7 

5  51 

548 

544 

5  40 

5  37 

5  35 

5  32 

5  28 

5  26 

5  24 

5  22 

5  20 

5  18 

8 

5  51 

5  47 

5  43 

5  38 

5  36 

5  33 

5  30 

5  26 

5  24 

5  22 

5  20 

5  18 

5  15 

9 

5  51 

5  46 

5  42 

5  37 

5  34 

5  31 

5  28 

5  24 

5  22 

5  20 

5  17 

5  15 

5  12 

10 

550 

5  46 

5  41 

5  36 

5  33 

5  30 

5  26 

5  22 

5  20 

5  17 

5  15 

5  12 

5  9 

11 

5  50 

5  45 

5  40 

5  35 

5  32 

5  28 

5  24 

5  19 

5  17 

5  15 

5  12 

5  9 

5  6 

12 

5  50 

5  45 

5  40 

5  34 

5  30 

5  27 

5  22 

5  17 

5  15 

5  12 

5  10 

5  6 

5  3 

13 

550 

5  44 

5  39 

5  33 

5  29 

5  25 

5  21 

5  15 

5  13 

5  10 

5  7 

5  4 

5  0 

14 

550 

544 

5  38 

5  32 

5  28 

5  24 

5  19 

5  13 

5  11 

5  8 

5  5 

5  1 

4  57 

15 

5  49 

5  43 

5  37 

5  30 

5  27 

5  22 

5  17 

5  11 

5  8 

5  5 

5  2 

4  58 

4  54 

16 

5  49 

5  43 

5  37 

5  29 

5  25 

5  21 

5  15 

5  9 

5  6 

5  3 

5  0 

4  56 

4  51 

17 

5  49 

5  42 

5  36 

5  28 

5  24 

5  19 

5  14 

5  7 

5  4 

5  1 

4  57 

4  b% 

4  48 

18 

5  49 

5  42 

5  35 

5  27 

5  23 

5  18 

5  12 

5  5 

5  2 

4  58 

4  55 

4  50 

4  46 

19 

5  48 

5  42 

5  34 

5  26 

5  22 

5  16 

5  10 

5  3 

5  0 

4  56 

4  52 

4  48 

4  43 

20 

5  48 

5  41 

5  34 

5  25 

5  20 

5  15 

5  8 

5  1 

4  58 

4  54 

4  50 

4  45 

4  40 

21 

5  48 

5  41 

5  33 

5  24 

5  19 

5  13 

5  7 

4  59 

4  56 

4  52 

4  47 

4  42 

4  37 

22 

5  48 

5  40 

5  32 

5  23 

5  18 

5  12 

5  5 

4  57 

4  53 

4  49 

4  45 

4  40 

4  34 

23 

5  48 
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5  32 

5  22 

5.17 

5  11 

5  4 

4  55 

4  51 

4  47 

4  42 

4  37 

4  31 

24 

5  48 

5  39 

5  31 

5  21 

5  16 

5  9 

5  2 

4  53 

4  49 

4  45 

4  40 

4  35 

4  28 

25 

5  48 

5  39 

5  30 

5  20 

5  14 

5  8 

5  0 

4  51 

4  47 

4  43 

4  38 

4  32 

4  26 

26 

5  47 

5  39 

5  30 

5  19 

5  13 

5  7 

4  59 

4  50 

4  45 

4  40 

4  35 

4  30 

4  23 

27 

5  47 

5  38 

5  29 

5  18 

5  12 

5  5 

4  57 

4  48 

4  43 

4  38 

4  33 

4  27 

4  20 

28 

5  47 

5  38 

5  28 

5  17 

5  11 

5  4 

4  56 

4  46 

4  41 

4  36 

4  31 

4  24 

4  18 

29 

5  47 

5  38 

5  28 

5  16 

5  10 

5  3 

4  54 

4  44 

4  39 

4  34 

4  28 

4  22 

4  15 

30 

5  47 

5  37 

5  27 

5  16 

5  9 

5  2 

4  53 

4  42 

4  38 

4  32 

4  26 

4  20 

4  12 

31 

5  47 

5  37 

5  27 

5  15 

5  8 

5  0 

4  51 

4  40 

4  36 

4  30 

4  24 

4  17 

4  10 

Nov.  1 

5  47 

5  37 

5  26 

5  14 

5  7 

4  59 

4  50 

4  39 

4  34 

4  28 

4  22 

4  15 

4  7 

2 

5  47 

5  37 

5  26 

5  13 

5  6 

4  58 

4  48 

4  37 

4  32 

4  26 

4  20 

4  12 

4  4 

3 

5  47 

5  36 

5  25 

5  12 

5  5 

4  57 

4  47 

4  35 

4  30 

4  24 

4  18 

4  10 

4  2 

4 

5  47 

5  36 

5  25 

5  12 

5  4 

4  56 

4  46 

4  34 

4  28 

4  22 

4  15 

4  8 

3  59 

5 

5  47 

5  36 

5  24 

5  11 

5  3 

4  54 

4  44 

4  32 

4  26 

4  20 

4  13 

4  5 

3  56 

6 

5  47 

5  36 

5  24 

5  10 

5  2 

4  53 

4  43 

4  30 

4  25 

4  18 

4  11 

4  3 

3  54 

7 

5  47 

5  36 

5  23 

5  9 

5  1 

4  52 

4  42 

4  29 

4  23 

4  16 

4  9 

4  1 

3  52 

8 

5  47 

5  35 

5  23 

5  9 

5  0 

4  51 

4  40 

4  27 

4  21 

4  15 

4  7 

3  59 

3  49 

9 

5  47 

5  35 

5  22 

5  8 

5  0 

4  50 

4  39 

4  26 

4  20 

4  13 

4  5 

3  56 

3  47 

10 

5  48 

5  35 

5  22 

5  7 

4  59 

4  49 

4  38 

4  24 

4  18 

4  11 

4  3 

3  54 

3  44 

11 

5  48 

5  35 

5  22 

5  7 

4  58 

4  48 

4  37 

4  23 

4  16 

4  9 

4  1 

3  52 

3  42 

12 

5  48 

5  35 

5  21 

5  6 

4  57 

4  47 

4  36 

4  21 

4  15 

4  8 

3  59 

3  50 

3  40 

13 

5  48 

5  35 

5  21 

5  6 

4  57 

4  46 

4  34 

4  20 

4  13 

4  6 

3  58 

3  48 

3  37 

14 

5  48 

5  35 

5  21 

5  5 

4  56 

4  46 

4  33 

4  19 

4  12 

4  4 

3  56 

3  46 

3  35 

15 

5  48 

5  35 

5  20 

5  4 

4  55 

4  45 

4  32 

4  17 

4  10 

4  3 

3  54 

3  44 

3  33 

16 

5  48 

5  35 

5  20 

5  4 

4  55 

4  44 

4  31 

4  16 

4  9 

4  1 

3  52 

3  42 

3  31 

17 

5  48 

5  35 

5  20 

5  4 

4  54 

4  43 

4  30 

^4  15 

u  ^ 
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^%^V 
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718  TABLE  Vm. 

LOCAL  ASTBONOiaCAL  ICEAN  TDCB  OF  SUNRISE,  UERIDIAH  OP  GBSS3SWICE,  I9M. 
To  obtain  dvil  time,  aubtnct  12  houn,  nurk  the  iMuh  A.  If.,  and  add  <na  to  tba  daj. 
To  obtain  llie  standard  time  U  any  tha  loal  tinw  by  thn  nmnber  of 

is  wert  ol  doame  the  local  tima  by  tlM  snabar 

«|  S^iseoat 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 


DateNv 

0** 

+10^ 

+20** 

+30*^ 

+35*» 

+40*^ 

+46° 

+60° 

+62° 

+64° 

+56° 

+58° 

+C0° 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

Nov.  17 

5  48 

5  35 

5  20 

5  4 

4  54 

4  43 

4  30 

4  15 

4  8 

4  0 

3  51 

3  40 

3  28 

18 

5  49 

5  35 

5  20 

5  3 

4  53 

4  42 

4  29 

4  14 

4  6 

3  58 

3  49 

3  38 

3  26 

19 

5  49 

5  35 

5  20 

5  3 

4  53 

4  42 

4  28 

4  12 

4  5 

3  67 

3  47 

3  37 

3  24 

20 

5  49 

5  35 

5  20 

5  2 

4  52 

4  41 

4  28 

4  11 

4  4 

3  55 

3  46 

3  35 

3  22 

21 

5  49 

5  35 

5  20 

5  2 

4  52 

4  40 
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4  10 
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3  33 

3  20 

22 
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5  19 
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4  40 

4  26 
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3  43 

3  32 

3  19 

23 
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5  35 

5  19 

5  1 

4  51 

4  39 

4  25 

4  8 

4  0 

3  51 

3  41 

3  30 

3  17 

24 
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5  35 

5  19 

5  1 
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4  39 

4  24 

4  7 

3  59 

3  50 

3  40 

3  28 

3  15 

25 

5  51 

5  35 

5  19 

5  1 

4  50 

4  38 

4  24 

4  6 

3  58 

3  49 

3  39 

3  27 

3  13 

26 

5  51 

5  35 

5  19 

5  1 

4  50 

4  38 

4  23 

4  6 

3  57 

3  48 

3  38 

3  26 

3  12 

27 

5  51 

5  36 

5  19 

5  0 

4  50 

4  37 

4  22 

4  6 

3  56 

3  47 

3  36 

3  24 

3  10 

28 

5  51 

5  36 

5  19 

5  0 
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4  22 
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5  52 
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5  0 

4  49 
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4  21 

4  2 

3  54 
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3  33 

3  20 

3  5 

Dec.  1 

5  52 

5  36 

5  19 

5  0 

4  49 
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3  53 

3  43 

3  32 
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3  4 

2 
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5  0 

4  48 
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3  0 
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5  0 

448 
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2  57 
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5  56 

5  39 

5  21 

5  0 
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5  0 
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3  49 

3  38 

3  26 
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2  55 

11 
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5  1 

4  49 

4  35 

4  18 

3  58 

3  49 
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2  55 
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348 

3  38 
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2  54 

13 
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5  22 

5  1 

4  49 

4  35 

4  18 

3  58 

3  48 

3  38 
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3  11 

2  54 

14 
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2  53 
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2  53 

17 
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5  2 

4  50 

4  36 

4  19 

3  59 

3  49 

3  38 

3  25 

3  10 

2  53 

18 
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5  42 

5  24 

5  3 

4  50 

4  36 

4  20 

3  59 

3  49 

3  38 

3  25 

3  10 

2  53 

19 

6  0 

5  43 

5  25 

5  3 

4  51 

4  37 

4  20 

3  59 

3  49 

3  38 

3  25 

3  11 

2  53 

20 

6  1 

5  44 

5  25 

5  4 

4  51 

4  37 

4  20 

4  0 

3  50 

8  38 

3  26 

3  11 

2  53 

21 

6  2 

5  44 

5  26 

5  4 

4  52 

4  38 

4  21 

4  0 

3  50 

3  39 

3  26 

3  11 

2  54 

22 

6  2 

5  44 

5  26 

5  5 

4  52 

4  38 

4  21 

4  0 

3  60 

3  39 

3  27 

3  12 

2  54 

23 

6  2 

5  45 

5  26 

5  5 

4  53 

4  39 

4  22 

4  1 

3  61 

340 

3  27 

3  12 

2  55 

24 

6  3 

5  46 

5  27 

5  6 

4  53 

4  39 

4  22 

4  2 

3  52 

3  40 

3  28 

3  13 

2  56 

25 

6  3 

5  46 

5  28 

5  6 

4  54 

4  40 

4  23 

4  2 

3  52 

3  41 

3  28 

3  14 

2  56 

26 

6  4 

5  47 

5  28 

5  7 

4  54 

4  40 

4  24 

4  3 

3  53 

3  42 

3  29 

3  14 

2  67 

27 

6  4 

5  47 

5  29 

5  7 

4  55 

4  41 

4  24 

4  4 

3  54 

3  43 

3  30 

3  15 

2  58 

28 

6  5 

5  48 

5  29 

5  8 

4  56 

4  42 

4  25 

4  4 

3  54 

8  43 

3  31 

3  16 

2  59 

29 

6  6 

5  48 

5  30 

5  9 

4  56 

4  42 

4  26 

4  5 

3  55 

344 

3  32 

3  17 

3  0 

30 

6  6 

5  49 

5  30 

5  9 

4  57 

4  43 

4  26 

4  6 

3  56 

3  45 

3  33 

3  18 

3  1 

31 

6  6 

5  49 

5  31 

5  10 

4  58 

4  44 

4  27 

4  7 

3  57 

3  46 

3  34 

3  19 

3  2 

32 

6  7 

5  50 

5  32 

5  11 

4  59 

4  45 

4  28 

4  8 

3  58 

3  47 

3  35 

3  21 

3  4 
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TABLE  IX. 


SUNBISB  AND  SDNSET  FOR  SOUTHERN  LATTrUDIS,  UU. 

In  the  cMe  ci  a  Bouthern  latitude  the  time  of  simiiae  or  auiiBet  is  taken' firam  TWble  Ym, 
with  the  oorreBponding  nortliem  latitude,  not  for  the  given  date  but  lor  a  date  about  dx  mooHii 
earlier  or  later,  which  is  to  be  found  in  the  following  table.  Hie  time  taken  hoot  TUde  VIII, 
whether  of  sunrifle  or  of  sunset,  must  be  corrected  by  the  quantitsr  ^Ton  in  TWUe  EC  on  tie 
same  line  with  the  given  date. 

Example.— Mmj  10, 1919,  civil  date,  in  latitude  -38®,  required  the  time  of  suanae  and  nniet 

The  astronomical  date  is  May  9  for  sunrise  and  ICay  10  for  sunset;  Table  IX  gives  Nofvente 

U  and  12  as  the  correqKmding  dates,  northern  latitude,  while  the  cornctioii  is +12»  in  eadi 


Ttble  VIII,  Lat  +38<» 
TablelX    .       . 


Local  astnmomical  mean  time 
Civil  time  .... 


d  h  m 
Nov.  11  18  30 
ICay    9  +  12 

May     9  18  48 
May  10   648A.M 


d  k  m 
Nov.  18  4  61 
May  10  -I-  12 

May  10   5    S 
May  10   5   SRM. 


Corr»- 

Con»- 

Ofliw- 

Can»> 

■_^__ 

■flwmilflnv 

QMnrnng 

Ccrreo- 

tiOD. 

Ohran 
Dftte. 

■MUdlDC 

CORM- 
tiOD. 
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Date. 

Dftte, 

tion. 
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Northem 

Dftto, 
NorOwRi 
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UtitadB. 

TittltBitIf 

T.f^t^jt^ 

nr 

m 

m 

■ 

m 

Jan.    0 

July   2 

-1 

F^.   5 

Aug.  9 

+  9 

Mar.  13 

8ept.l5 

+14 

Apr.  18 

Oct  21 

+15 

1 

3 

0 

6 

10 

9 

14 

16 

14 

19 

22 

15 

2 

4 

0 

7 

11 

9 

15 

17 

14 

20 

23 

14 

3 

5 

0 

8 

12 

9 

16 

IB 

15 

21 

24 

14 

4 

6 

0 

9 

13 

10 

17 

19 

16 

22 

26 

14 

5 

7 

+1 

10 

14 

+10 

18 

20 

+16 

23 

26 

+14 

6 

8 

1 

11 

15 

10 

19 

21 

16 

24 

27 

14 

7 

9 

1 

12 

16 

10 

20 

22 

15 

26 

28 

14 

8 

10 

2 

13 

17 

10 

21 

23 

15 

26 

29 

14 

9 

11 

2 

14 

18 

11 

22 

24 

16 

27 

30 

14 

10 

12 

+2 

15 

19 

+11 

23 

25 

+15 

28 

81 

+14 

11 

13 

2 

16 

20 

11 

24 

26 

15 

29 

Nov.  1 

14 

12 

14 

3 

17 

21 

11 

25 

27 

15 

30 

2 

14 

13 

15 

3 

18 

23 

11 

26 

28 

15 

May    1 

3 

13 

14 

16 

3 

19 

24 

12 

27 

29 

15 

2 

4 

13 

15 

18 

+4 

20 

25 

+12 

28 

30 

+15 

3 

6 

+13 

16 

19 

4 

21 

26 

12 

29 

Oct.  .  2 

15 

4 

6 

13 

17 

20 

4 

22 

27 

12 

30 

3 

16 

5 

7 

13 

18 

21 

4 

23 

28 

12 

31 

4 

16 

6 

8 

13 

19 

22 

5 

24 

29 

12 

Apr.    1 

5 

16 

7 

9 

13 

20 

23 

+5 

25 

30 

+13 

2 

6 

+16 

8 

10 

+12 

21 

24 

5 

26 

31 

13 

3 

7 

16 

9 

11 

12 

22 

25 

5 

27 

Sept.  1 

13 

4 

8 

15 

10 

12 

12 

23 

26 

6 

28 

2 

13 

5 

9 

15 

il 

13 

12 

24 

27 

6 

Mar.    1 

3 

13 

6 

10 

15 

12 

14 

12 

25 

28 

+6 

2 

4 

+13 

7 

10 

+15 

13 

15 

+12 

26 

29 

6 

3 

5 

13 

8 

11 

15 

14 

16 

11 

27 

30 

7 

4 

6 

13 

9 

12 

15 

15 

16 

11 

28 

31 

7 

5 

7 

14 

10 

13 

15 

16 

17 

11 

29 

Aug.   1 

7 

6 

8 

14 

11 

14 

15 

17 

18 

11 

30 

2 

+7 

7 

9 

+14 

12 

15 

+15 

18 

19 

+11 

31 

4 

8 

8 

10 

14 

13 

16 

15 

19 

20 

11 

Feb.    1 

5 

8 

9 

11 

14 

14 

17 

15 

20 

21 

10 

2 

6 

8 

10 

12 

14 

15 

18 

15 

21 

22 

10 

3 

7 

8 

11 

13 

14 

16 

19 

15 

22 

23 

10 

4 

8 

+9 

12 

14 

+14 

17 

20 

+15 

23 

24 

+  10 

TABLE  IX. 
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SUNRISE  AND  SUNSET  FOR  SOUTHERN  LATITUDES,  1919. 


Corre- 

Corre- 

Corre- 

Corre- 

^^ 

Covrec* 

Oiyen 

tpondlng 

Date, 
Northern 

Correo- 

GhroD 

eponding 

Date, 
Northern 

Correo- 

Given 

SDondtaur 

-^ 

Qiven 

qinnjnmg 
Northern 

Correc-. 

Date. 

Dst6, 
Nortbflm 

tioo. 

Di^. 

tlon. 

Dale. 

tioii. 

Date. 

tioo. 

Latitade. 

Latitade. 

La;titQde. 

Latitude. 

m 

m 

m 

m 

Ay  24 

Nov.  25 

+10 

July  19 

Jan.  16 

-  4 

Sept.l3 

Mar.  11 

-14 

Nov.   8 

May   6 

-13 

25 

26 

9 

20 

17 

4 

14 

12 

14 

9 

7 

13 

26 

27 

9 

21 

18 

4 

15 

13 

14 

10 

8 

12 

27 

28 

9 

22 

19 

5 

16 

14 

14 

11 

9 

12 

28 

29 

9 

23 

20 

5 

17 

15 

14 

12 

10 

12 

29 

30 

+  8 

24 

21 

-  5 

18 

16 

-15 

13 

11 

-12 

30 

Dec.   1 

8 

25 

22 

5 

19 

17 

15 

14 

12 

12 

31 

2 

8 

26 

23 

6 

20 

18 

15 

15 

13 

12 

ine    1 

3 

8 

27 

24 

6 

21 

19 

15 

16 

15 

11 

2 

4 

8 

28 

25 

6 

22 

20 

15 

17 

16 

11 

3 

5 

+  7 

29 

26 

-  6 

23 

21 

-15 

18 

17 

-11 

4 

5 

7 

30 

27 

7 

24 

22 

15 

19 

18 

11 

6 

6 

7 

31 

28 

7 

25 

23 

15 

20 

19 

11 

6 

7 

7 

Aug.   1 

29 

7 

26 

24 

15 

21 

20 

10 

7 

8 

7 

2 

30 

7 

27 

25 

15 

22 

21 

10 

8 

9 

+  6 

3 

30 

-  7 

28 

26 

-15 

23 

22 

-10 

9 

10 

6 

4 

31 

8 

29 

27 

15 

24 

23 

10 

10 

11 

6 

5 

Feb.   1 

8 

30 

28 

15 

25 

24 

10 

11 

12 

6 

6 

2 

8 

Oct.    1 

29 

15 

26 

25 

9 

12 

13 

5 

7 

3 

8 

2 

29 

15 

27 

26 

9 

13 

14 

+  5 

8 

4 

-  9 

3 

30 

-16 

28 

27 

-  9 

14 

15 

5 

9 

5 

9 

4 

31 

16 

29 

28 

9 

15 

16 

10 

6 

9 

5 

Apr.    1 

16 

30 

29 

8 

16 

17 

11 

7 

9 

6 

2 

16 

Dec.    1 

30 

8 

17 

18 

12 

8 

9 

7 

3 

16 

2 

31 

8 

18 

19 

+  4 

13 

9 

-10 

8 

4 

-15 

3 

June  1 

-  8 

19 

20 

14 

10 

10 

9 

5 

15 

4 

2 

8 

20 

20 

15 

11 

10 

10 

7 

15 

5 

4 

7 

21 

21 

3 

16 

12 

10 

11 

8 

15 

6 

5 

7 

22 

22 

3 

17 

13 

10 

12 

9 

15 

7 

6 

7 

23 

23 

+  3 

18 

14 

-11 

13 

10 

-15 

8 

7 

-  7 

24 

24 

2 

19 

15 

11 

14 

11 

15 

9 

8 

6 

25 

25 

2 

20 

16 

11 

15 

12 

15 

10 

9 

6 

26 

26 

2 

21 

17 

11 

16 

13 

15 

11 

10 

6 

27 

27 

2 

22 

18 

11 

17 

14 

15 

12 

11 

6 

28 

28 

+  1 

23 

18 

-11 

18 

15 

-15 

13 

12 

-  5 

29 

29 

I 

24 

19 

12 

19 

16 

15 

14 

13 

5 

30 

30 

1 

25 

20 

12 

20 

17 

15 

15 

14 

5 

ily    1 

Dec.  31 

1 
+  1 

26 
27 

21 
22 

12 
12 

21 
22 

18 
19 

15 
15 

16 
17 

15 
16 

4 

2 

Jan.    0 

4 

3 

1 

0 

28 

23 

-12 

23 

20 

-14 

18 

17 

-  4 

4 

2 

0 

29 

24 

12 

24 

21 

14 

19 

18 

4 

5 

3 

0 

30 

25 

13 

25 

22 

14 

20 

19 

4 

6 

4 

0 

31 

26 

13 

26 

23 

14 

21 

21 

3 

7 

5 

-  1 

Sept.  1 

27 

13 

27 

24 

14 

22 

22 

3 

8 

6 

-  1 

2 

28 

-13 

28 

25 

-14 

23 

23 

-  3 

9 

7 

1 

3 

Mar.    1 

13 

29 

26 

14 

24 

24 

2 

10 

8 

2 

4 

2 

13 

30 

27 

14 

25 

25 

2 

11 

9 

2 

5 

3 

13 

31 

28 

14 

26 

26 

2 

12 

10 

2 

6 

4 

13 

Nov.    1 

29 

14 

27 

27 

2 

18 

11 

-  2 

7 

5 

-14 

2 

30 

-14 

28 

28 

-  1 

14 

12 

3 

8 

6 

14 

8 

May    1 

13 

29 

29 

1 

15 

13 

3 

9 

7 

14 

4 

2 

13 

80 

30 

1 

16 

14 

3 

10 

8 

14 

5 

8 

13 

81 

July    1 

-  1 

17 

15 

4 

11 

9 

14 

6 

4 

13 

32 

2 

0 

18 

15 

-  4 

12 

10 

-14 

7 

^ 

-V^ 

i 

k 

\ 
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LOCAL  ASTRONOMICAL  MEAN  TIMB  OF  MOONSET,  MERIDIAN  OF  GRE»NWICH> 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  leas  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 


JM, 


Dftte.^ 


Jan. 


Feb. 


1 
2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 

27  I 


0* 


h  m 
5  31 
624 
715 

8  6 
856 

945 

10  34 
1124 
1216 

13  11 

14  8 

15  7 

16  7 

17  5 

18  0 

18  52 

19  41 

20  27 
2111 
2153 

22  36 
2319 

•  •  •  • 

0  3 
0  49 

137 
228 
320 

4  12 

5  5 

5  57 

6  49 

7  39 
830 

9  21 

1014 

11  7 

12  4 

13  1 

13  59 

14  56 

15  51 

16  44 

17  33 

18  20 

19  4 
19  48 


-flO* 


h  m 
514 

6  8 

7  3 
7  57 
850 

943 
10  36 
1131 

12  27 

13  24 

14  24 

15  24 

16  24 

17  21 

18  14 

19  3 

19  48 

20  31 
2111 
2150 

22  29 

23  9 
23  51 


035 

121 
210 

3  2 
356 

4  52 

5  47 

6  42 

7  36 

8  31 

9  26 

10  22 
1120 
12  19 
1318 

14  16 

15  13 

16  6 

16  56 

17  42 

18  25 

19  6 
19  4$ 


+20* 


h  m 
456 
5  52 
650 
7  47 
844 

942 
10  39 
1138 

12  38 

13  39 

14  41 

15  48 

16  42 

17  38 

18  28 

1914 

19  56 

20  34 
2111 
2147 

22  22 

22  59 

23  38 


019 

1  4 
152 
244 

3  40 

4  37 

535 
634 
733 

8  32 

9  32 

10  32 
1133 

12  35 

13  36 

14  35 

15  30 

16  21 

17  8 

17  51 

18  30 

19  8 
1944 


+30* 


h  m 
436 
534 
634 
736 
838 

940 
10  42 
1145 

12  50 

13  55 

15  1 

16  4 

17  3 

17  57 

18  45 

19  27 

20  5 
20  39 
2111 
2143 

2214 
22  47 
^22 


0  1 

0  43 
131 
223 
320 
420 

522 
625 
7  29 
833 
938 

10  43 
1148 

12  53 

13  56 

14  56 

15  50 

16  39 

17  22 

18  1 

18  37 

1910 

19  42 


+35* 


h  m 
424 
523 
625 
7  29 
834 

938 
10  44 
1150 
12  57 
14  5 

1512 
16  16 
1716 
18  9 

18  55 

19  34 
2010 

20  42 
2111 
2140 

2210 

22  40 
2314 

23  50 


0  32 
118 

2  11 

3  9 

4  10 

515 

6  20 

7  27 

8  34 

9  41 

10  49 
1157 

13  4 

14  8 

15  8 

16  2 

16  49 

17  31 

18  7 

18  41 

1912 

19  41 
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+40* 


h  m 
4  10 
511 
615 
722 

8  29 

9  37 
10  46 
1155 

13  5 

14  16 

15  25 

16  31 

17  30 

18  22 

19  6 

19  43 
2015 

20  44 
2111 
2138 

22  4 

22  33 

23  4 
23  38' 


018 

1  4 
157 

2  56 

3  59 

5  6 

6  15 

7  24 
835 
9  45 

10  56 
12  7 
1316 

14  22 

15  22 

16  15 

17  1 
1740 

18  14 
18  45 

1913 


+45* 


h  m 
353 
456 
6  3 
713 
824 

936 
10  48 

12  1 

13  14 

14  29 

15  41 

16  48 

17  47 

18  37 
1918 

19  53 

20  22 
20  48 
2112 
2135 

2158 
22  24 

22  52 

23  24 


0  2 
0  47 
140 
240 
3  46 

456 

6  8 

7  21 
835 
950 

11  4 

12  19 

13  31 

14  39 

15  39 

16  31 

17  15 

17  51 

18  22 
18  49 

1914 


+50* 


h  m 
333 
438 
5  49 
7  2 
818 

934 
10  50 

12  8 

13  26 

14  44 

16  0 

17  8 

18  7 

18  56 

19  34 

20  4 
20  30 
20  51 
2112 
2131 

2151 
22  13 

22  38 

23  7 
23  43 


+52^ 


0  26 
119 

2  21 

3  29 

444 

6  0 

7  18 
836 
955 

1114 

12  33 

13  49 

14  59 
16  0 

16  51 

17  32 

18  4 
18  32 
18  55 


h  m 
323 
430 
5  42 
658 
8  15 

933 
10  52 
1211 

13  32 

14  52 

16  9 
1718 

18  17 

19  4 

19  41 

2010 

20  33 
20  53 
2112 
2130 

2148 
22  8 
22  31 

22  59 

23  34 


016 
1  9 
212 
322 

438 
556 

7  16 

8  37 
958 

1119 

12  40 

13  58 

15  9 

16  10 

17  0 

17  39 
1811 

18  36 
18  58 


+54^ 


h  m 
312 
420 

5  34 

6  52 
812 

9  32 
10  53 
1215 
13  38 
15  0 

1619 

17  30 

18  28 
1914 

19  49 

2016 

20  37 
20  55 
2112 
2128 

2144 
22  3 
22  24 

22  50 

23  23 


0  5 
058 
2  2 
313 

4  31 
554 
715 
8  37 
10  1 

1125 
12  47 
14  7 
1519 

16  21 

1710 

17  48 
1817 

18  41 

19  0 


+56* 


h  m 

3  0 

4  10 
526 
646 

8  8 

9  31 
10  55 

12  19 

13  44 

15  9 

16  30 

17  42 

18  41 

19  25 

19  58 

20  22 
20  41 
20  57 
2112 
2126 

2140 
2157 
2216 

22  40 
2311 

23  52 


+58* 


046 
150 
3  4 

424 
5  48 
712 
838 
10  4 

1130 
12  56 
1418 

15  32 

16  34 

17  22 

17  58 

18  25 

18  46 

19  4 


h  m 
245 
3  57 
516 
6  39 
8  4 

930 
10  56 

12  28 

13  52 

15  20 

16  44 

17  57 

18  55 

19  38 

20  8 

20  29 

20  46 

21  0 
2112 
2124 

2136 
2150 

22  7 
22  29 

22  58 

23  38 


+60* 


0  31 
136 
253 

4  16 
542 
710 
8  39 
10  8 

1137 

13  5 

14  30 

15  46 

16  48 

17  35 

18  9 
18  33 

18  52 

19  7 


h  m 
228 
3  43 

5  5 

6  32 
8  0 

929 
10  58 
12  28 

14  0 

15  32 

16  59 
1815 
1912 

19  53 

20  20 

20  38 

20  52 

21  2 
2112 
2121 

2131 
2142 
2156 

22  15 

22  42 

23  20 


013 
121 
240 

4  7 
536 

7  8 

8  39 
1011 

1144 
1316 
14  44 

16  3 

17  5 

17  51 

18  22 
18  43 
18  59 
1911 
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TABLE  X. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH, 

1919. 

To  obtain  civil  Ume,  write  P.  M.  after  the  aationoiiiical  time  if  it  is  less  than  twelve  houn: 
if  greater  than  twelve  houn,  subtract  twelve  houn  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 


>sLia. 

0° 

+10^ 

+20'» 

+30** 

+35'' 

+40^ 

+45*» 

+50*» 

+62* 

+54** 

+56*» 

+68* 

+60' 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  B 

Feb.  16 

7  27 

7  27 

7  27 

7  27 

7  27 

727 

727 

7  27 

727 

727 

727 

727 

727 

17 

810 

813 

8  17 

8  21 

824 

8  26 

830 

833 

835 

8  37 

839 

842 

844 

18 

8  52 

8  59 

9   6 

915 

920 

925 

9  31 

939 

943 

946 

9  51 

956 

10  1 

19 

936 

946 

956 

10   8 

1015 

10  23 

10  32 

1044 

10  49 

10  55 

11    1 

11    9 

1117 

20 

10  20 

10  33 

10  46 

11   2 

1110 

1121 

1133 

1148 

1154 

12   2 

12  11 

12  20 

12  32 

21 

11    6 

1121 

1137 

1155 

12   6 

1218 

12  32 

12  50 

12  56 

13   8 

1318 

13  30 

1344 

22 

1154 

12  10 

12  28 

12  48 

13   0 

1313 

13  29 

13  49 

13  58 

14   9 

14  21 

14  35 

14  51 

23 

12  44 

13    1 

1319 

13  40 

13  52 

14   6 

14  23 

14  44 

14  54 

15   5 

1617 

15  32 

15  50 

24 

13  35 

13  51 

14    9 

14  30 

14  42 

14  56 

1512 

15  33 

15  42 

15  53 

16   5 

16  19 

1636 

25 

14  27 

14  42 

14  59 

1518 

15  29 

15  42 

15  56 

1615 

16  23 

16  33 

16  44 

16  56 

17  U 

26 

1519 

15  32 

15  46 

16   2 

1612 

16  23 

16  36 

16  51 

16  58 

17   6 

1716 

17  25 

17  36 

27 

1611 

16  20 

16  32 

16  45 

16  52 

17    1 

17  11 

17  22 

17  28 

17  34 

17  40 

17  47 

17  56 

28 

17   3 

1710 

1717 

17  25 

17  30 

17  36 

17  42 

17  49 

17  53 

17  56 

18    1 

18    6 

1811 

Mar.    1 

17  54 

17  58 

18    1 

18   4 

18   6 

18   9 

1812 

1815 

18  16 

1818 

18  19 

18  22 

18  24 

2 

18  47 

18  46 

18  44 

18  43 

18  42 

18  41 

18  40 

18  39 

18  39 

18  38 

18  38 

18  37 

18  36 

3 

19  40 

19  34 

19  29 

19  22 

1919 

1915 

1910 

19   5 

19   2 

18  59 

18  56 

18  53 

18  49 

4 

20  34 

20  25 

20  15 

20   4 

19  58 

19  51 

19  42 

19  32 

19  28 

19  23 

19  18 

19  11 

19  4 

5 

2130 

2118 

21    5 

20  49 

20  40 

20  30 

2019 

20   5 

19  58 

19  51 

19  43 

19  34 

19  24 

6 

22  28 

22  13 

2157 

2138 

2128 

2115 

21    1 

20  43 

20  35 

20  26 

20  16 

20   4 

19  51 

7 

23  27 

23  10 

22  52 

22  32 

22  20 

22    6 

2150 

2130 

2121 

2110 

20  58 

20  45 

20  28 

8 

•    ■    •    • 

•    •    •    • 

23  50 

23  29 

23  17 

23    3 

22  46 

22  26 

22  16 

22   5 

2153 

2139 

2122 

9 

0  25 

0   8 

•    •    •    • 

•    •    •    • 

.  •  •  . 

•    •    •    • 

23  48 

23  29 

23  20 

2310 

22  59 

22  45 

22  30 

10 

121 
2  15 

1  5 

2  1 

0  48 
146 

0  28 
129 

0  17 
119 

0  4 

1  7 

23  47 

11 

054 

0  37 

"bso 

021 

oil 

•    •    •    « 

0    0 

•       •      •     • 

12 

3    6 

254 

2  42 

228 

2  20 

2  11 

2    0 

147 

141 

134 

127 

118 

1  9 

13 

353 

3  45 

3  36 

3  27 

3  21 

3  14 

3    7 

2  57 

253 

2  49 

2  43 

2  37 

2  31 

14 

4  39 

434 

4  29 

4  23 

4  20 

4  16 

4  12 

4    6 

4   4 

4    1 

358 

355 

3  51 

15 

5  23 

5  22 

5  20 

5  18 

5  18 

5  16 

5  16 

5  14 

513 

513 

512 

5  11 

510 

16 

6    6 

6   8 

610 

6  13 

6  14 

6  16 

6  18 

6  20 

6  22 

6  23 

624 

626 

6  27 

17 

6  48 

654 

7   0 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDLiN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  leas  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  794. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDUN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1919. 

To  obtain  dvil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  leas  than  twelve  houn; 
if  greater  than  twelve  hours,  aubtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  leas  than  twelve  boon; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  om 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  M00N8ET,  MERIDUN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  lees  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOmCAL  MEAN  TIMB  OF  MOONRISB,  MERIDIAN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  koB  than  twelve  houn; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.»  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  7M. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 


O*' 

+10*» 

+20* 

+30*» 

+35** 

+40* 

+45* 

+50* 

+52* 

+54* 

+56* 

+58* 

+60' 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

Aug.  16 

1012 

10    2 

9  51 

938 

9  31 

923 

914 

9    2 

8  57 

8  51 

845 

838 

8ao 

17 

11    7 

10  54 

10  40 

10  24 

1014 

10   4 

9  52 

936 

930 

922 

913 

9    4 

8. S3 

18 

12   4 

1149 

1133 

1114 

11    3 

10  51 

10  36 

1018 

1010 

10   1 

950 

938 

9  24 

19 

13    3 

12  47 

12  29 

12    9 

1157 

1144 

1128 

11    8 

10  59 

10  49 

10  37 

10  24 

10  8 

20 

14    2 

13  46 

13  28 

13    8 

12  57 

12  44 

12  28 

12    8 

1159 

1149 

1137 

1124 

11  S 

21 

14  59 

14  44 

14  29 

14  10 

14   0 

13  48 

13  34 

1316 

13   8 

12  59 

12  48 

12  36 

12  23 

22 

15  54 

15  42 

15  29 

1513 

15    5 

14  55 

14  43 

14  28 

14  22 

1414 

14   6 

13  56 

13  45 

23 

16  47 

16  37 

16  27 

1616 

16   9 

16    2 

15  53 

15  42 

15  37 

15  32 

15  25 

1519 

1511 

24 

17  36 

17  30 

17  24 

17  16 

17  12 

17    7 

17    2 

16  55 

16  52 

16  48 

16  44 

16  40 

16  35 

25 

18  23 

18  21 

18  18 

18  15 

1814 

1811 

18   9 

18   6 

18   5 

18   4 

18    2 

18    0 

17  59 

26 

19    9 

1910 

19  11 

1912 

19  13 

19  14 

1915 

1916 

1917 

1917 

19  18 

1919 

19  20 

27 

19  54 

19  58 

20   3 

20   8 

2011 

2015 

2019 

20  24 

20  26 

20  29 

20  32 

20  35 

2038 

28 

20  38 

20  46 

20  54 

21    3 

21    8 

2114 

2122 

2130 

2134 

2139 

2144 

2149 

2156 

29 

2122 

2133 

2144 

2157 

22    5 

2213 

22  23 

22  35 

22  41 

22  47 

22  54 

23    2 

2311 

30 

22   8 

22  55 

23  42 

•    •    •    • 

22  21 

23  10 
23  58 

•    •    •    • 

22  35 

23  25 

22  51 

23  43 

23   0 

23  54 

2310 

23  23 

23  38 

23  45 

23  53 

31 

0  2 

1  6 

2  5 

0  12 

1  18 

2  19 

0  24 

Sept.  1 
2 

6*6 
1    0 

"626 
114 

038 
134 

0  47 
144 

056 
154 

132 

6  is 

0  35 

0  46 

234 

3 

0  31 

0  47 

1    5 

125 

136 

150 

2    6 

2  26 

2  35 

2  45 

2  57 

3  10 

3  26 

4 

121 

130 

153 

2  12 

2  24 

2  37 

2  52 

3  11 

319 

329 

340 

3  53 

4   8 

5 

2  11 

2  25 

240 

2  58 

3    8 

3  19 

333 

3  49 

3  57 

4    6 

4  16 

4  26 

4  39 

6 

3    0 

3  12 

3  25 

3  40 

3  49 

3  58 

4  10 

424 

4  30 

4  37 

4  45 

454 

5   4 

7 

3  50 

3  59 

4    9 

4  20 

4  27 

4  34 

4  43 

453 

458 

5   3 

5    9 

5  15 

523 

8 

4  40 

4  46 

4  52 

4  59 

5    3 

5    8 

5  14 

520 

5  23 

5  26 

530 

5  34 

538 

9 

5  29 

5  32 

5  34 

5  37 

5  39 

5  41 

5  43 

5  45 

5  46 

548 

5  49 

550 

5  52 

10 

620 

6  18 

6  17 

6  15 

6  14 

613 

6  12 

610 

6    9 

6    9 

6   8 

6    7 

6   6 

11 

7  12 

7    7 

7    1 

654 

6  51 

6  47 

642 

6  36 

634 

6  31 

628 

6  24 

6  20 

12 

8    6 

7  57 

7  47 

7  36 

730 

723 

7  15 

7    5 

7    1 

656 

650 

644 

6  37 

13 

9    2 

850 

8  36 

8  22 

813 

8    3 

7  52 

738 

7  32 

725 

7  18 

7    9 

6  59 

14 

9  59 

9  45 

9  29 

9  12 

9    1 

8  49 

836 

8  19 

8  11 

8    2 

7  52 

7  41 

728 

15 

10  58 

10  42 

10  25 

10    6 

954 

9  41 

926 

9    7 

858 

8  48 

8  37 

8  24 

8   9 

16 

1157 

1141 

1124 

11    4 

10  52 

10  39 

10  23 

10    4 

955 

945 

933 

9  20 

9   4 

17 

12  54 

12  39 

12  23 

12    4 

1154 

1141 

1127 

11    9 

11    0 

10  51 

10  40 

10  28 

1014 

18 

13  49 

13  36 

13  22 

13    6 

12  57 

12  46 

12  34 

12  18 

12  11 

12    3 

1154 

1144 

1132 

19 

14  41 

14  31 

14  20 

14    7 

14    0 

13  52 

13  42 

13  30 

13  25 

13  18 

13  12 

13    4 

12  55 

20 

15  31 

15  24 

15  16 

15    7 

15    2 

14  57 

14  50 

14  42 

14  38 

14  34 

14  29 

14  24 

14  19 

21 

1618 

16  14 

16  10 

16    6 

16    3 

16   0 

15  56 

15  52 

15  50 

15  48 

15  46 

15  43 

15  40 

22 

17    4 

17    3 

17    3 

17    2 

17    2 

17    2 

17    2 

17    1 

17    1 

17    1 

17    1 

17    1 

17    1 

23 

17  48 

17  51 

17  55 

17  58 

18    0 

18    3 

18    6 

18    9 

1811 

1812 

1814 

18  17 

1819 

24 

18  33 

18  39 

18  46 

18  53 

18  58 

19    3 

19    9 

19  16 

19  19 

19  23 

19  27 

19  32 

19  37 

25 

19  17 

19  26 

19  36 

19  48 

19  54 

20    2 

2011 

20  21 

20  26 

20  32 

20  38 

20  45 

20  52 

26 

20    2 

20  14 

20  27 

20  42 

20  50 

21    0 

2111 

2125 

2132 

2139 

2147 

2156 

22   6 

27 

20  49 

21    3 

2118 

2135 

2145 

2156 

22  10 

22  26 

22  34 

22  43 

22  53 

23    4 

2316 

28 

2136 

2151 

22    8 

22  27 

22  38 

22  50 

23    5 

23  24 

23  33 

23  42 

23  53 

a     •      ■     . 

•    •    •    • 

29 

22  24 

22  40 

22  57 

23  45 

2317 

23  28 

23  42 

23  57 

0    6 

0  21 

30    2^  l2/9_<l9il 

•    •    •    • 

.;.:      1 

•#v  ^n^ 

050\    1 

v\  \1 

0   1/ 

016| 

032 

N5t\  ^^a\  ^^ 

TABLE  X. 


733 


LOCAL  ASTRONOMICAL  MEAN  TDCE  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twdve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  M00NRI6E,  MERIDUN  OP  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  boon: 
if  greater  than  twelve  honn,  Bubtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOOAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDUN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  lees  than  twelve  hours; 
if  greater  than  twdve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  JUmtONOMIOAL  MEAN  TIMB  OF  MOONBISE,  MBRIDUN  OF  OBBBNWICE 

1919. 


1V>  obteJu  dvil  tinie,  write  P.  IL  alter  tiie  artraM^^ 
if  greater  than  twelve  hoon,  mbtiact  twelve  houn  from  it»  marir  the 
to  the  day. 

To  obtain  standard  time,  see  duectiona  on  page  704. 

For  other  loogitades  and  lor  aoathem  latitodea  aee  page  7tt. 
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GAL  ASTBONOMIGAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  la  lees  than  twelve  hours; 
reater  than  twelve  houre,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
iie  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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FOB  NOBTHSRN  STATIONS  NOT  ON  THE  MBBIDIAN  OF  G&BBNWIGH,  AND  VOR 

SOUTHERN  STATIONS. 

Jbr  nortketn  daHom  noionike  mtrkRan  qf  Ormnwkk.-^Fat  longhndii  tw«HiB  houif  or  Imi 
VMtflKimQfeeiiwJchobttiii  the  date  for  tiia  gfTsnlatitiidofrom  1\iU«X  lor  tiMghran  date  oi 
lor  the  date  foUowing;  forlaggitodeetw^ve  homaor  lea  eait  from  Onwnwichobtein  the  date  fai 
the  giyenlatitadelRmTftbleX  for  the  giyen  date  and  lor  the  date  imoedi^  Snbtnict  the  tint 
oA  the  eaxiiflr  date  from  the  time  <m  the  later  aikd  multiply  the  differonce  bjr  tiie  tiP8Blgr4oiiitt 
partoltibelongitiideinhimnflcnddecimalaof  aahoor,  podtiveif  weak^iu^^  eaiL  Appfy 
the  product  as  a  cotrectum  to  the  time  on  the  given  date. 

Ar  wmtfcem  iteli(mt.--The  instant  of  moonriae  or  moonaet  for  any  8t^ 
Is  that  of  moonset  or  mooniise,  respectively*  at  a  place  of  the  same  latitude  nortli  of  tiie  eqostor 
iHiose  longitude  is  twidve  houn  different  from  that  at  the  southern  aiatioii. 

If  the  southern  station  be  twelve  houn  or  less  west  frMntSiesnwIchv  and  the  phenonsBoaat 
tfisA  station  occun  between  noon  and  midnight^  the  local  astronomical  day  will  Imi  As  sbm 
at  the  southern  and  northern  stetions.  If,  however,  the  phononuBMin  at  the  snuthef  ststioB 
occurs  between  midnight  and  noon,  the  local  astronomical  day  at  the  northern  station  vfltbeoM 
day  later  than  at  the  southern. 

If  the  southern  station  be  twelve  houn  or  less  east  from  Greenwich,  and  the  plifsiiiwewsi  it 
that  station  occun  between  noon  and  midnight,  the  local  astronomical  day  at  the  nofttismstato 
will  be  onalen  than  jKt  the  southeoistation.  If^however,  the  phewmunon  occun  betepaen  mid- 
night and  noon,  the  local  astronomical  day  will  be  the  same  at  the  two  stetloas. 

Having  thus  detennined  the  true  astronomical  day  at  the  northern  station,  oompwteby  As 
rule  for  northern  latitudes.  For  the  desired  local  time  of  moonnse  at  tin  sonthornatsitiQndMagi 
the  time  of  moonset  at  the  northern  station  twelve  houn.  For  the  desired  local  time  ci  aooMit 
at  the  southern  station  change  the  time  of  moonrise  at  the  northem  station  twelve  hovn. 

JSzamp20.— December  20, 1019,  civil  date,  find  the  time  of  moonrise  and  moonest  In  Iwyteds 
4»  43"  west  from  Greenwich  and  in  latitude  83'' 30"  south. 

The  longitude  of  the  nortliem  station  is  7^.3  east  faom  Greenwich  and  Itelatltnde  is  tt*«5H. 
Upon  inspection  of  Table  X  it  is  seen  that  the  astronomical  day  at  the  southern  station  Is  Decemb€r 
19  for  moonrise  and  December  20  for  moonset,  the  former  phenomenon  occuning  between  mid- 
night and  noon,  the  latter  between  noon  and  midnight.  For  the  northern  station,  in  accordance 
with  the  precepts  given  above,  both  phenomena  are  to  be  computed  for  December  20. 

At  northern  station — 

Table  X,  Lat.  +33*».5         .... 
Table  X,  Lat.  +33**.6         .... 

Difference 

7  3 
Product  of  Diff.  by  -^ 

Local  astronomical  mean  time 

At  southern  station — 

Moooset.  MoonriM. 

Local  astronomical  mean  time  ...  5  45  15  23 

Civil  time  .        ......    Dec.  20    545P.M.  Dec.  20    323  A.M. 


Moonrise. 
d    h    m 
Dec.  19  17  10 
20  18    0 

Dec. 

d    h    m 

19  2  63 

20  3  86 

50 

-15 

17  45 

43 

-13 

323 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


There  are  in  general  use  three  different  kinds  of  time,  True  Solar  Time — 
also  called  Apparent  Solar  Time — ^Mean  Solar  Time,  and  Sidereal  Time. 

True  or  Apparent  Solar  Time  is  measured  by  the  diurnal  motion  of  the 
Sun,  the  length  of  the  day  being  the  interval  between  two  successive  transits 
of  the  Sun  over  the  same  meridian,  and  the  time  .of  day  being  the  hour-angle 
of  the  Sun  westward  from  the  meridian.  Owing  to  the  obhquity  of  the  ediptic 
and  to  the  lack  of  uniformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate 
of  motion  of  the  Sun  in  hour-angle  and  the  length  of  the  apparent  solar  day 
are  not  constant.  Therefore  clocks  and  chronometers  can  not  be  regulated  to 
apparent  solar  time,  which  may,  however,  be  determined  by  observations  of 
the  Sun  when  visible. 

Mean  Sciar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
mean  Sun,  which  is  supposed  to  move  uniformly  in  the  celestial  equator,  com- 
pleting the  circuit  in  one  tropical  year.  Since  mean  solar  time  is  uniform 
and  regular  in  its  passage,  clocks  and  watches  may  be  regulated  to  it,  and 
those  in  ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation, 
but  may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for 
the  equation  of  time,  or  by  converting  to  mean  time  sidereal  time  determined 
by  observations  of  fixed  stars. 

The  Equadan  of  Time  is  the  difference  in  hour-angle  between  the  true  Sim 
and  the  mean  Sun.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
the  mean  Sun  by  an  amount  which  varies  from  zero  to  about  16  minutes.  The 
equation  of  time  is  given  for  Greenwich  mean  noon  on  pages  2-16  and  for 
Washington  apparent  noon  on  pages  514-521. 

The  Mean  Solar  Day  is  the  xmit  of  mean  solar  time  and  is  equal  in  length 
to  the  mean  or  average  of  all  the  true  or  apparent  solar  days  of  the  year.  It 
may  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  suc- 
cessive transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  lime  or  star  time,  in  general  terms,  is  measured  by  the  diurnal 
motion  of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diurnal  motion 
of  that  point  on  the  celestial  equator  called  the  vernal  equinox,  from  which 
the  right  ascensions  of  the  heavenly  bodies  are  measured.  Astronomical  clocks 
regulated  to  sidereal  time  are  called  sidereal  clocks.  Sidereal  time  may  be 
determined  from  observations  of  stars  whose  right  ascensions  are  known. 

A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 
on  its  axis  and  is  accurately  defined  as  the  time  interval  between  two  suc- 
cessive transits  of  the  vernal  equinox  over  the  same  meridian.    Tk<^  ^vis^^^ 
day  is  shorter  than  the  mean  solar  day  by  3"^  5?^  .5^b  ^vdict^^  Mvcd.^  ^^x'S*^  ^"^  ^^ 
mean  solar  time,  the  tropical  year  oi  S6&.24^2  xsiek^xv  ^^^x  ^«:^  ^ass^Nassss 
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366.2422  sidereal  days.  Sidereal  time  and  the  length  of  the  sidereal  day  are 
subject  to  slight  irregularities  on  account  of  small  differences  between  the 
positions  of  the  true  and  mean  equinoxes. 

The  mean  solar  and  sidereal  days  are  each  divided  into  24  hours.  About 
March  23  (civil  date)  of  each  year,  about  two  days  after  the  vernal  equinox, 
there  is  an  instant  when  the  face  of  a  sidereal  clock  shows  the  same  time  as  a 
mean  time  clock,  and  the  former  gains  on  the  latter  3™  56".555  sidereal  time 
per  mean  solar  day,  so  that  at  the  end  of  a  year  it  will  have  gained  one  sidereal 
day  and  will  again  agree  with  the  mean  time  clock. 

The  Civil  Day  begins  at  midnight  and  comprises  24  hours,  the  hours  being 
coimted  from  0  to  12  in  two  series;  the  first  marked  A.  M.,  running  from 
midnight  to  noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  mid- 
night. 

The  AstroTiomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date, 
the  24  hours  being  counted  from  0  to  24,  running  from  noon  of  one  day  to 
noon  of  the  next  following  day.  Astronomical  time  as  well  as  civil  time  may 
be  either  apparent  or  mean.  Astronomical  time  only  is  used  throughout  thb 
volume. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore 
the  first  half  of  the  civil  day  coincides  with  the  last  half  of  the  preceding 
astronomical  day,  and  the  last  half  of  the  civil  day  coincides  with  the  first  half 
of  the  astronomical  day  of  the  same  date.    Hence  we  have  the  following  rules: 

To  convert  Cknl  Time  into  Astronomical  Time, — If  the  civil  time  is  marked 
A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M.  Thus,  January  9,  2  o'clock, 
A.  M.,  civil  time,  is  January  8,  14**,  astronomical  time;  and  January  9,  2 
o'clock,  P.  M.,  civil  time,  is  January  9,  2**,  astronomical  time. 

To  convert  Astronomical  Time  into  CivU  Time, — If  the  astronomical  time  is 
less  thaii  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve  hours, 
subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  convert  Solar  or  Sidereal  Time  of  any  meridian  B  to  thai  of  anoUur 
meridian  Ay  add  the  difference  of  longitude  expressed  in  time  when  A  is  east 
of  B,  and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

Greenwich  mean  time,  which  at  any  fixed  observatory  is  obtained  by 
applying  the  longitude  to  the  local  mean  time,  on  board  ship  is  usually  taken 
from  the  mean  time  chronometer  set  to  Greenwich  time. 

Greenwich  mean  noon  of  any  date  means  the  noon  at  the  beginning  of  the 
astronomical  day. 

PART  /.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Page*^  2-17  contain  for  Greenwich  mean  noon  of  each  day  the  SurCs 
Apparent  Rir/ht  Ascension^  Apparent  Declination,  Semidiameter,  Uorizonial 
Parallax,  True  Longitude,  and  Latitude,  Tliey  also  contain  the  Logarithm  of 
the  Radiums  Vector  of  the  Kartli,  the  Precession  in  Longitude,  the  Nutation  in 
Longitude,  tlie  Aherration^  the  Tnie  Obliquity,  the  Equation  of  Time,  the  Sidereal 
Time  or  Right  Ascen^\on  of  Mfan  Sutx,  tvwvJi  \W.  "M-eauT^me  of  Sidereal  Noon. 
Adjohiiiig  columns  contam,  ior  ei\i:\\CRTc^A\'^\^V\\v^\i\\\v^^\\,'C^^\Q^^ 
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Hour  for  those  of  the  quantities  for  which  it  seemed  advisable  to  give  a  rate 
of  motion.  By  multiplying  any  one  of  those  variations  by  the  hours  and 
parts  of  an  hour  from  Greenwich  mean  noon  and  adding  the  product  alge- 
braically to  the  corresponding  quantity  at  noon,  we  obtain  an  approximate 
value  of  the  quantity  in  question  for  any  given  Greenwich  mean  time.  If 
great  exactness  is  desired,  the  value  of  the  hourly  variation  is  foimd  for  the 
time  halfway  between  Greenwich  mean  noon  and  the  given  Greenwich  mean 
time  before  multiplying  by  the  hours  and  parts  of  an  hour  from  Greenwich 
mean  noon. 

It  is  to  be  noted  that  here,  as  elsewhere  throughout  the  volume,  the  posi- 
tive sign  used  with  declinations  or  latitudes  indicates  north  and  the  negative 
sign  south. 

The  Sim's  Apparent  Right  Ascension  and  Declination  are  affected  both  by 
aberration  and  by  nutation,  and  therefore  denote  the  apparent  position  of  the 
true  Sun.  The  Sun's  True  Longitude  is  the  true  geometric  longitude  not  cor- 
rected for  aberration;  it  is  referred  to  the  true  equinox. 

The  Sun's  Latitude  is  referred  to  the  ecliptic  of  the  date. 

The  Sun's  Declination  is  required  whenever  that  body  is  observed  for  the 
pmrpose  of  finding  latitude,  local  time,  or  azimuth. 

The  Sun's  Semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular 
distance  between  the  hmb  of  the  Sun  and  any  other  object  to  the  distance  from 
the  center  of  the  Sun. 

The  Horizontal  Parallax  is  the  angle  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

Hie  Precession  in  Longitude  is  the  quantity  to  be  appUed  to  the  longitude 
of  the  Sim  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year,  i.  e.,  the  instant  when  the  Sun's  mean  longitude  is  280°,  in 
order  to  refer  it  .to  the  mean  equinox  of  date. 

The  Nutation  in  Longitude  is  the  quantity  to  be  appUed  to  the  longitude 
of  a  body  referred  to  the  mean  equinox  of  date  in  order  to  refer  it  to  the  true 
equinox,  short-period  terms  being  neglected. 

The  Aberration  is  the  quantity  to  be  subtracted  from  the  true  longitude 
of  the  Sun  in  order  to  obtain  its  apparent  longitude. 

The  True  OUiquity  is  the  inclination  of  the  Earth's  equator  to  the  ecliptic, 
short-period  terms  being  neglected. 

TTie  corrections  to  the  values  of  the  nutation  and  the  obUquity  here  given, 
to  take  account  of  the  short-period  terms,  may  be  found  on  pages  215-216. 

The  Equation  of  Time  is  the  apparent  time  of  Greenwich  mean  noon,  or 
the  hour  angle  of  the  true  Sun  at  that  instant.  When  interpolated  to  any 
given  Greenwich  mean  time,  it  is  the  correction  to  be  appUed  to  mean  time  in 
order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun 
at  Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude  or  to  any 
Greenwich  mean  time  by  using  the  hourly  variation,  +9".8565;  or  by  Table 
III,  page  687  of  this  volume,  for  reducing  intervals  of  mean  time  to  sidereal 
time.  It  is  usotvl  in  converting  mean  time  lo  sid^T^^  \lvKifc-  ^  ^  ^sssiv. 'csN^^^Mfc. 
Greenwich  mean  tdme,  then  the  right  ascension  ol  \Jaft  xDkfe«X3L%«sv\«^  ^Oc^^^Njcsass 
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and  this  beiiig  added  to  the  local  aatroDomieal  noaantiniey  i.  e.,  the  hour  an^jk 
of  the  mean  Son,  will  give  the  hoar  an^^  of  the  Twnal  eqpnnoac,  or  the  aidflml 
time  required. 

The  sidereal  time  of  mean  noon,  reduced  for  the  kogitoda  of  the  place,  is 
also  used  in  conrerting  sidereal  time  to  mean  time.  Sobtnclmg  the  radnoed 
'  Talue  from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  peat  noon, 
and  that  is  converted  into  the  required  mean  time  by  subtraeliing  from  it  tiie 
corresponding  reduction  of  a  sidereal  interval  to  a  nMaa-time  interval^  tafaa 
from  Table  II,  page  684  of  this  volume.  If  the  sidereal  intervalk'  Ian  than 
an  50^^155,  there  are  two  mean  times  corresponding  to  the  given  sideteal  tim^ 
one  a  few  minutes  after  the  preceding  noon,  and  the  other  a  few  minntea  bclon 
the  following  noon,  the  mean-time  interval  between  these  two  mean  timei 
being  23^  66*  4*.00.  The  mean  time,  approximately  known,  will  afantys  show 
whidh  one  is  to  be  taken.  Instead  of  using  Table  11  the  leductioa  of  a  aideml 
to  a  mean-time  interval  may  be  found  by  multiplying  —9^.8206  by  the  hoon^ 
and  parts  of  an  hour  of  the  sidereal  intervaL 

The  Mean  Time  of  Sidereal  Noon  is  the  number  of  horns,  ■"M?^irtff,  and 
seconds  after  Greenwich  mean  noon  when  the  vernal  equinooc  paaion  the 
meridian  of  Greenwich;  it  may  be  reduced  to  any  otiier  meridian  by  unag 
the  hourly  variation,  — 9'.8296,  to  effect  the  necesaaiy  intetpobtioii,  or  the 
reduction  may  be  taken  directiy  from  Table  XL  In  the  aame  way  the  raduo- 
tion  may  be  made  to  any  Greenwich  sidereal  time^  and  the  raralfe  w31  tfa«i 
represent  24^^—  Right  Ascension  of  the  Mean  Son.  This  ooiuflm  may  be  eon- 
venientiy  used  for  converting  sidereal  to  mean  time,  or^— which  la  the  same 
problem — ^f  or  finding  the  time  of  meridian  passage  of  a  star  whose  rig^t  ascen- 
sion is  known,  by  adding  to  the  mean  time  of  the  preceding  local  sidereal  noon, 
the  mean  time  equivalent  of  the  given  sidereal  time. 

As  examples  of  the  use  of  pages  2-17: 

1.  Let  the  Sun's  declination  be  required  for  April  14, 1919, 2"*  6*  20»,  P.  M., 
at  a  place  whose  longitude  is  58^  20^  or  3^  53°^  20*  west  from  Greenwich: 

h   in     s 
Local  mean  time '  April  14,        2    5  20 

Longitude  from  Greenwich  (additive) 3  S3  20 

Greenwich  mean  time April  14,       5  53  40 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that 
this  moment  is  5**.978  after  Greenwich  mean  noon  on  April  14,  or  18^.022 
before  Greenwich  mean  noon  on  April  15. 

On  page  6  of  the  Ephemeris  we  find  that  the  variation  of  declination  per 
hour  is: 

At  Greenwich  mean  noon,  April  14 +54.28 

At  Greenwich  mean  noon,  April  15 +53.38 

Difference  for  one  day -  0.39 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  variation 
for  the  time  halfway  between  Greenwich  noon  and  the  time  of  observation: 
that  is,  for  3  hours  after  Greenwich  noon  of  the  14  th,  this  being  half  of  6  hours. 
TTiree  hours  is  0.125  of  a  day;  ao  tiie  ca\c\)\aAion. \a  aa  follows: 
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n 


Variation  at  Greenwich  mean  noon,  April  14  .  +54.28 

(3iange  in  0.125  of  a  day  -(K^.39x0.125  -  0.05 

Variation  at  3  hours  after  noon 


+54.23 

• 

t     t* 

+9 

7  29.6 

+ 

5  24.2 

Declination  at  Ghreenwich  noon,  April  14        .        .        . 
Change  in  5.978  hours  +54^^23x5.978 

Sun's  declination  at  time  of  observation  +9  12  53.8 

With  equal  facility  the  computation  might  have  been  made  backward  from 
the  succeeding  noon.  Thus  in  the  example  just  given  the  time  is  18^.022  before 
Greenwich  noon  of  Aphl  15;  half  this  interval  is  about  0.375  of  a  day,  and  the 
hourly  motion  for  the  middle  of  the  interval  is  +  54 '-'.04.    Then  we  find: 


It 


Declination  at  Greenwich  noon,  April  15  +9  29    7.7 

Change  in -18.022  hours  .     +54^^04x -18.022        -    16  13.9 

Sun's  declination  at  time  of  observation         .  +9  12  53.8 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check; 
but  if  the  results  differ  slightly  the  one  derived  from  the  nearest  noon  should 
be  regarded  as  the  more  accurate. 

2.  Let  the  Sim's  right  ascension  and  the  equation  of  time  be  required  for 
July  13,  1919,  10^  3°^  30'|  A.  M.,  mean  time,  at  a  place  whose  longitude  is 
85®  15',  or  5^  41™  west  from  Greenwich. 

h   m     8 
Local  astronomical  mean  time     ....       July  12,    22    3  30 

Longitude  from  Greenwich  (additive)  5  41    0 

h 

Greenwich  mean  time July  13,      3  44  30-3.7417 

8utC%  Right  A9cen$ion.  Equation  of  Time. 

Greenwich  noon,  July  13 7  26  41.42  -5  25.21 

Change  in  8.7417  hours  10-. 166x3.7417         +38.04  -0«.310x3.7417  -      1.16 

7  27  19.46  -5  26.37 

In  this  case  the  hourly  variations  interpolated  to  half  the  interval,  or 
1*^.87  after  noon,  have  been  used. 

3.  If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have: 

h  m      8 
Sidereal  time  at  Greenwich  mean  noon,  July  13         ...         7  21  16.21 

Reduction  for  3*"  44»  30"  from  Table  III,  or  9". 8565x3.7417  +  36.88 

Add  the  local  astronomical  mean  time 22    3  30.00 


The  required  sidereal  time  (rejecting  24*") 5  25  23.09 

4.  On  July  13, 1919,  A.  M.,  at  a  place  whose  longitude  is  85°  15'  W.,  sup- 
pose the  sidereal  time  to  be  5*^  25°^  23*.09  and  that  the  corresponding  mean 
time  is  required. 


the  ^Teo  day  and  hour  of  Greenwich  mean  time;  the  Far.  per  Jfin.  is  multi- 
plied by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the 
product  is  added  numerically  in  case  of  the  right  ascension  and  algebrucaD/ 
in  case  of  the  declination. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  required 
for  January  25,  1919,  10"  10*"  30",  astronomical  mean  time  at  Greenwich: 
Jiiyht  Amenntm.  DtetmetUm. 


Jaaaary  25,  lO" 
Change  in  10,5  minutes 


January  25, 10*  10"  SO-         .  15  23  59.41  -20  15  37.0 

For  the  sake  of  precision  the  differences  here  employed  have  been  ialfl' 
poJated  for  5".2  =0'".09. 

Page  117  contains  also  i'he  P"ha8c«  lyf  Ot*  Moaw  ».-&\  'Om>  &»&«&  «A.  "Cast.  li»&\ 
^poffee  and  Perigee,  or  greatee\.  ani'VBa&\.  diaX.wic«&\TQ.m'Oaa-S.««B„ 
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Pages  118-133  contain  for  every  Greenwich  mean  noon  and  midnight  the 

Moan's  Longitude  and  Latitude  referred  to  the  true  equinox  and  the  ecliptic, 

its  Semidiameter,  and  its  Equatorial  Horizontal  Parallax.    The  column  adjoining 

that  of  the  horizontal  parallax  gives  the  variation  of  that  quantity  per  hour, 

by  means  of  which  it  can  be  reduced  to  any  other  Ghreenwich  mean  time  in 

the  manner  shown  in  the  preceding  examples.     When  allowing  for  change  in 

the  variation  itself,  note  must  be  taken  of  the  fact  that  tho  tabular  interval 

is  here  12  hours  instead  of  24.    The  quantity  thus  obtained  is  the  equatorial 

horizontal  parallax;  to  obtain  the  horizontal  parallax  at  any  given  place,  the 

ooorrection  for  the  latitude  of  the  place  must  be  applied.    The  reduction  of 

the  Moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 

of  the  horizontal  parallax  by  0.2725  (see  page  xi),  or  by  simply  computing 

the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  March 
lOy  1919..  7^,  P.  M.,  Greenwich  mean  time,  we  see  that  the  difference  of  the 
semidiameters  at  noon  and  midnight  of  March  10  is  4'^8;  then, 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because 
the  semidiameter  is  decreasing.  The  Moon's  semidiameter  for  March  10,  7^,  is 
therefore  15'  43".9. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all 
observations  of  the  Moon. 

Pages  118-133  contain  also:  The  Moon^s  Age,  or  tho  time  elapsed  since 
the  preceding  new  Moon,  given  to  tenths  of  a  day;  the  mean  time  of  the  MoorCa 
Transit^  Upper  and  Lower,  at  Greenwich,  given  to  tenths  of  a  minute;  and  the 
Variation  per  Hour  of  the  latter  quantity,  that  is,  the  variation  for  one  hour 
of  longitude,  by  means  of  which  the  local  time  of  an  upper  or  lower  transit 
of  the  Moon  may  be  computed  for  any  place  whose  longitude  is  known. 

Pages  134-198  contain  for  each  of  the  seven  major  planets  the  geocentric 
ephemeris  followed  immediately  by  the  heliocentric  ephemeris. 

The  geocentric  ephemeris  gives  the  planet's  Apparent  Right  Ascension  and 
Apparent  Declination  with  the  respective  Variations  per  Hour  or  per  Day. 
The  positions  thus  given  are  referred  to  the  true  equator  and  equinox,  and 
are  coiTected  for  aberration.  The  geocentric  ephemeris  gives  also  the  Loga- 
rithm of  Distance  from  Earth  with  the  Variation  per  Hour  or  per  Day,  the  planet's 
Semidiameter  and  Horizontal  ParaUax,  and,  to  tenths  of  a  minute,  the  time 
of  Transit  Meridian  of  Greenwich.  All  the  data,  except  the  last  named,  are 
given  for  Greenwich  mean  noon. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it 
is  observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephem- 
eris positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same 
as  that  already  given  for  the  Sim.  The  local  mean  time  of  meridian  transit 
of  any  planet  at  any  place  can  be  found  by  dividing  the  proper  daily  difference 
of  the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the 
place  expressed  in  hours  and  fractions,  and  applying  the  product  Ynth  its 
.  proper  sign  to  the  time  of  Greenwich  transit. 

Tbe  bdiooentrio  ephemeris  gives  llio  Helioce'Tvtnc  LtyfvjvXMAfc^  'ilUAiw'^gfie'^'ww 
o/Daie;  Hie  Heliocentric  Latitude;  and  t\\e  Ix>gaTyKm  of  ^RaA>MA  N  «,^ftT\  ^^ 
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their  respective  Variations  per  Day.  The  heliocentric  longitiide  may  be  relemd 
to  the  true  equinox  by  applying  nutation.  The  Tariatioiis  an  given  for  dn 
instant  of  Greenwich  mean  noon.  The  column  BedudUm  to  Orbit  oontains  the 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain  the 
longitude  measiured  along  the  orbit  of  the  planet.  This  orbit  longitude  ii 
ef|ual  to  the  distance  from  the  mean  equinox  to  the  node,  phis  the  distanee 
from  the  node  to  the  planet.  The  heliocentric  latitude  is  refeired  to  the  ediptie 
of  the  date.  The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distanoe 
of  the  center  of  the  planet  from  that  of  the  Sun. 

PART   //.—THE    EPHEMERIS    FOR    THE   MEBmiAN    OF  WASH- 
INGTON. 

Pages  200-201  contain  formulae  for  reducing  mean  positions  of  stars  to 
apparent  positions,  including  expressions  for  the  Besselian  star-numbers  and 
star-constants,  and  for  the  independent  star-numbers;  the  whole  based  upon 
the  constants  of  the  Paris  Conference  of  May,  1896,  and  expressed  fai  the 
notation  of  Bessel. 

Pages  202-205  contain  the  logarithms  of  the  Besselian  Star^Numbers,  A,  B, 
C\  Df  for  each  Washington  mean  midnight,  with  the  values  of  E  appended  at 
the  bottoms  of  the  pages.  The  terms  of  short  period  have  been  inchidecL 
These  niunbers  serve  to  reduce  the  mean  place  of  a  star  at  the  beginning  of 
the  Besselian  fictitious  year  to  its  apparent  place  at  any  of  the  dates  for  which 
the  numbers  are  given,  and  in  ordinary  cases  four-figure  logarithms  suffice; 
but  where  extreme  accuracy  is  desired  the  logarithms  of  A^  C,  and  D  are  some- 
times needed  to  five  places  of  decimals.  Along  with  the  solar  day,  the  first 
column  contains  the  sidereal  hour  of  Washington  mean  midnight  for  certain 
dates,  and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal  time 
for  which  any  set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by 
the  Besselian  star-numbers: 

Computation  of  the  apparent  place  of  2  Aquilx,  May  26,  1919,  for  the  upper  trantit  at  WaMngton, 


u 


l()g  a        0.51G5 

log  6 

7.2458 n 

log 

c 

8.0452 

logrf 

8.8235  n 

lug  A       9.8375 

logi; 

0.6351 

log 

C 

0.9002  n 

log/) 

1.2683  n 

log  a'       0.5178 

log  6' 

9.9940 

log 

c' 

9.4341 

logd' 

8.4164  n 

log  Aa     0.35-10 

log  Bb 

7.8809  n 

log 

Cc 

8.9454 n 

log  Dd 

0.0918 

log  Aa^    0.3553 

log  By 

0.6291 

log 

C& 

'    0.3343 n 

log  Dd" 

• 

9.6847 

Mean  Place,  1919.0 

tto 

n 
18 

m 
37 

5o'!390 

«o      -9 

'                                    WW 

7    52.09 

Aa 

+2.259 

Aa" 

+2.27 

Bb 

-0.008 

Bb' 

+4.26 

Cc 

-0.088 

Cc" 

-2.16 

Dd 

+1.235 

Dd" 

+0.48 

E 

+0.002 

TM^ 

0.00 

TM 

+0.001 

Apparent  Place,  May  26,  a      18    37    53.791  5       -9    7    47.24 

Pages  206-213  contain  the  Independent  Star- Numbers ,  which  can  frequently 
be  advantageously  used  instead  of  the  Besselian  Star- Numbers.  The  terms  of 
short  period  have  been  included.  These  quantities  are  connected  with  those 
of  Bessel  by  the  relations  given  on  page  ^^Q,  -vVv^l  %^o  c,QtA,i\s>a  ^^\arco;»J» 
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and  precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use 
the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star-constants, 
a,  bf  e,  dj  a',  b\  c\  d',  while  the  independent  star-numbers  render  it  possible  to 
detoimine  the  apparent  place  of  a  star  without  computing  these  star-constants. 
Four-figure  logarithms  usually  suffice,  but  where  extreme  accuracy  is  desired 
the  logarithms  of  g  and  h  are  needed  to  five  places  of  decimals,  and  G  and  H 
are  needed  to  one-tenth  of  a  minute  of  arc.  The  column  r  gives  the  fraction  of 
a  year,  coimted  from  the  beginning  of  the  Besselian  fictitious  year  to  each  date. 
The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place 
by  the  independent  star-numbers: 

Campuiation  of  the  apparent  place  of  2  AquilXf  May  26,  1919,  for  Oie  upper  transit  at  Washington, 


h     m 
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1    9.6 
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H" 

13  32.7 
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h    m       8 
18  37  50.390 

+2.116 
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+1.147 

+0.001 


6  -  9    7  47.23 

Page  214  contains  for  every  tenth  sidereal  day  the  Besselian  and  Inde- 
pendent Star- Numbers f  exclusive  of  all  short-period  terms.  They  are  useful  in 
computing  ephemerides  of  stars,  similar  to  those  on  pages  316-513,  for  which 
data  containing  short-period  terms  should  not  be  employed. 

Pages  215-216  contain  for  Washington  mean  midnight  of  each  day  the 
short-period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  con- 
nection with  the  formulae  on  page  201,  and  the  coefficients  mentioned  later, 
which  are  given  for  each  star  on  pages  316-513. 

Pages  217-230  contain  the  Mean  Places  oj  Ten-day  Stars  for  the  beginning 
of  the  Besselian  fictitious  year.  These  pages  give  also  the  magnitude,  spectral 
type,  annual  variations,  and  proper  motions  for  each  star.  The  annual 
variations  are  to  be  considered  as  the  differential  coefficients  of  each  coordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

Page  231  contains,  for  the  Circumpolar  Stars,  the  same  data  as  the  imme- 
diately preceding  pages  do  for  the  ten-day  stars. 

Pages  232-315  contain  for  every  upper  transit  at  Washington  the  apparent 
positions  of  seventeen  northern  and  eighteen  southern   circumpolar  stars 
arranged  in  the  order  of  their  right  ascensions.    The  meaa  eoUx  tvcc^  ^\s»safis^» 
is  given  in  the  column  Washinfftan  Mean  Time,  m  ot^eit  \}ol%X  ^%,^\*x«»k^  ^iwo^^ 
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and  below  the  pole  may  be  readily  identified.  Sappoee,  for  ezample,  thit 
the  transit  of  Polaris  below  the  pole  on  Januaiy  26  is  to  be  found,  and  wevidi 
to  know  whether  it  preoedea  or  follows  the  npper  tnHBsit  of  tlie  aame  data. 
On  page  232  we  find  that  the  npper  transit  oocon  Janoaqr  26.2;  the  kmm 
transit,  therefore,  occurs  January  28.7.  Boi  the  kwvrtnoiaift  of  Mtf  I  pn- 
oedes  -die  upper  one,  which  oocors  July  1.8.  A  transit  occuiriiigifiry  neiilf 
at  noon  may  abo  be  identified  without  a  eomputatioa  to  asrartain  ftha  actad 
mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  eolanm  ^WaMmgkm 

The  secant  and  tangent  of  the  apparent  declination  f  ot  As  XSih  of  etch 
month  and  the  mean  place  in  right  ascension  and  declination  for  the  beginning 
of  the  year  are  given  for  each  star  at  the  foot  of  the  page* 

Pages  316-513  contain,  for  every  tenth  upper  transit  at  Waahington,  the 
apparent  places  of  790  stars,  being  all  those  i^ven  in  the  list  of  mean  plaott 
of  ten-day  stars.  The  Fo^Mti^fton  jMrnn  rime  in  the  ]eft4iand  column 
page  gives  the  day  and  tenth  cf  the  transit,  so  that  intennediate  transits  may 
be  readily  identified;  and  to  facilitate  inteipolationi  the  diflFersnoef  of  each 
coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  ten-day  star  thete  aie  given  at 
the  foot  of  the  page  (1)  the  seconds  of  the  mean  place  in  both  li^t  aaoanrimi 
and  declination  for  the  beginning  of  the  year,  (2)  the  secant  and  the  tangont 
of  the  mean  of  the  star's  greatest  and  least  apparent  declinattona  ^DBOig  tba 
year,  and  (3)  the  coefficients  of  the  short-period  tenns  of  the  nutatkmt  ihe  obs 
of  which  is  explained  on  page  201. 

Pages  514-521  contain,  for  Washington  apparent  noon,  the  Apparent  Rigkt 
Ascension  and  Declination  of  the  Sun,  the  Equation  of  Time,  and  tihie  Variation 
per  Hour  of  these  quantities;  the  Semidiameter  of  the  Sun,  and  the  Sidereal 
Time  of  Semidiameter  Passing  Meridian.  The  last  column  on  each  page  con- 
tains the  Sidereal  Time  of  Mean  Noon. 

The  Equation  oj  Time^  Mean-App.  is  the  correction  to  be  applied  to 
apparent  time  in  order  to  obtain  mean  time.  Each  number  as  given  is  the 
mean  time  of  transit  of  the  Sim's  center  over  the  meridian  of  Washington 
counted  from  the  nearest  noon. 

Pages  522-537  contain  the  RigJU  Ascension  qf  Center,  the  Oeocenirie 
Dedination  of  Center y  the  Sidereal  Time  of  Semidiameter  Passing  Meridian,  the 
Geocentric  Semidiameter,  and  the  Equ/iUyricil  Horizontal  ParaMax  of  the  Moon, 
and  the  Washington  Mean  Time  at  the  moment  of  each  upper  and  lower 
transit  over  the  meridian  of  Washington. 

The  Variation  per  Hour  of  Longibide  is  the  correction  to  be  applied  in  each 
case  to  the  quantity  in  the  preceding  column  to  obtain  its  value  for  the  time 
of  transit  over  the  meridian  one  hour  west  of  Washington,  supposing  the  rate 
of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant  of  transit  over 
the  meridian  of  Washington.  The  quantities  in  the  third  colunm,  when  cor- 
rected for  another  longitude  by  the  hourly  variations,  give  the  local  mean  time 
of  transit  for  that  longitude.  By  means  of  the  variations  per  hour  of  longitude 
any  one  of  the  quantities  under  consideration  can  be  computed  with  great 
exactness  ior  the  moment  of  transit  over  any  meridian  not  more  than  one  hour 
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distant  from  Washington.  To  obtain  the  same  accuracy  for  more  distant 
meridians,  we  may  proceed  as  follows:  Let  F represent  either  the  WaaMngtan 
Mean  limey  the  Right  Ascension  cf  Center,  or  the  Geocentric  DedinaHon  of 
Center f  and  let  V  represent  the  corresponding  Variation  per  Hour  of  LongOfude. 
Write  down  three  successive  values  of  F,  together  with  the  corresponding 
values  of  V,  and  difference  the  latter  as  in  the  following  scheme,  where  the 
middle  values,  Fq  and  Vo,  belong  to  the  culmination  from  which  is  to  be  derived 
the  value  of  Ffor  the  culmination  on  the  meridian  whose  longitude  is  X: — 


FuDctlon. 

Var.  per  Hour 
of  Longitude. 

A' 

A" 

I' 

t 

of 
of' 

6 

Then,  for  the  culmination  at  the  meridian  X 


48^ 


864 


where  X  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned 
from  Washington  or  from  180^  from  Washington  according  as  the  upper  or 
lower  culmination  is  used  for  the  middle  value  (Fo).  Adding  twelve  hours  to 
the  Washington  time  of  lower  transit  at  Washington  gives  the  local  time  of 
npi)er  transit  at  places  whose  longitude  is  180^  from  Washington. 

The  colmnn  BrigTU  Limbs  is  given  to  indicate  to  the  observer  which  limbs 
are  illuminated.  When  one  limb  is  full  and  the  terminator  is  within  1''  of 
the  opposite  limb,  both  can  be  well  observed,  and  in  such  cases  both  are  indi- 
cated, the  defective  limb  being  indicated  by  an  itaUc  letter  or  numeral,  and  the 
correction  for  defective  illimiination  (as  seen  from  Washington)  being  given  in 
a  footnote. 

Pages  538-553  contain  for  six  of  the  major  planets,  the  geocentric  Appar- 
ent Rigid  Ascension  and  DedinaHon,  the  Horizontal  Parallax,  Semidiam^ter, 
Sidereal  Time  of  Semidiam^ter  Passing  Meridian,  and  the  Washington  Mean 
Time,  for  the  moments  of  all  transits  which  it  is  usually  desirable  to  observe 
over  the  meridian  of  Washington.  The  stellar  magnitude  at  opposition  for 
Jupiter,  Saturn,  Uranus,  and  Neptune,  respectively,  is  given  at  the  bottom 
of  the  page  containing  the  ephemeris  of  the  planet. 

PART  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the 
jear,  expressed  in  Greenwich  mean  time,  except  in  the  case  of  the  occultations 
visible  at  Washington,  where  Washington  time  is  used. 

Pages  556-563  contain  all  necessary  data  respecting  the  solar  and  lunar 
eclipses  which  occur  dining  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  com- 
puted from  the  exact  positions  of  those  bodies  a\i  \Jaft  ^«^rctt\\\N&\«xv^  ^A^sro^^ 
to.     The  times  and  angles  designated  as  the  c\rcMmsX»^xi.e,^®»  o\  ^XasNsa  ^^2^2^ 
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remain  the  same  throughout  all  parts  of  the  Ekurth,  and  require  no  ezplanatioD 
beyond  a  mere  statement  of  the  fact  that  in  computing  them  the  geometrical 
diameter  of  the  Earth's  shadow  has  been  augmented  in  the  proportion  of  51 :50. 
The  principal  circumstances  of  each  total  and  annular  eclipse  of  the  Sun  are 
stated  in  five  lines,  as  follows: — 

The  line  entitled  ^'EcUpse  begins''  gives  the  Greenwich  mean  time  at 
which  the  Moon's  penumbra  first  touches  the  Earthy  together  with  the  latitude 
and  longitude  of  the  point  of  contact. 

The  line  entitled  "Central  eclipse  begins"  gives  the  time  when  the  axis  of 
the  Moon's  shadow  first  touches  the  Earth,  together  with  the  latitude  and 
longitude  of  the  point  of  contact. 

The  Une  entitled  "Central  ecfipse  at  local  apparent  noon"  gives  the  time 
when  the  axes  of  the  Earth  and  of  the  shadow  cone  lie  in  the  same  plane, 
together  with  the  latitude  and  longitude  of  the  point  where  the  axis  of  tiie 
shadow  cone  then  cuts  the  Earth's  surface. 

The  lines  entitled  "Central  ecUpse  ends"  and  "EcKpse  ends"  give,  respeo-j 
tively,  the  times  when  and  the  locaUties  where  these  events  occur,  the  phe- 
nomena being  the  converse  of  those  denoted  by  the  similar  phrases  for  the 
beginning. 

In  the  case  of  partial  solar  ecUpses  the  axis  of  the  Moon's  shadow  does  not 
come  into  contact  with  the  Earth,  and  the  three  lines  entitled,  respectively, 
"Central  eclipse  begins,"  "Central  ecUpse  at  local  apparent  noon,"  and  "Cen- 
tral eclipse  ends,"  are  replaced  by  a  single  line  entitled  "Greatest  ecUpse/" 
whereon  are  given  the  time  when  and  the  latitude  and  longitude  where  the 
ecUpso  attains  its  greatest  magnitude.  The  latter  phenomenon  necessarily 
occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Edipses. — The  regions  in  which  each  ecUpse  is  visible  are 
shown  upon  the  map  relating  to  it,  from  which  may  be  taken  approximately, 
for  any  place,  both  the  times  of  the  beginning  and  ending  of  the  ecUpse  and 
its  magnitude.  The  dotted  curves  show  the  outline  of  the  shadow  for  each 
hour  of  Greenwich  mean  time,  and  therefore  pass  through  all  places  where  the 
ecUpso  begins  or  ends  at  the  hour  indicated.  To  find  the  instant  of  beginning 
at  any  place,  we  determine  by  inspection  between  what  pair  of  these  curved 
Unes  the  place  is  situated.  The  ecUpse  wiU  then  begin  between  the  cor- 
responding hours  of  Greenwich  mean  time;  and  the  fraction  of  the  hour  may 
be  dotcrmined  by  dividing  the  hour  in  the  same  proportion  as  the  space  rep- 
resenting it  on  the  map  is  divided  by  the  place  in  question.  This  division 
may  be  made  a  Uttle  more  exact  by  aUowing  for  changes  in  the  spaces  as 
indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must 
be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  ecUpse  of 
November  22,  1919,  begins  and  ends  at  the  place  whose  latitude  is  — 10®  and 
whose  longitude  is  +  50®. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves 

of  1^  and  2^  and  find  it  to  correspond  to  about  35  minutes  from  the  former, 

thua  giving  for  the  approximate  time  of  beginning  I'*  36";  for  the  end  we 

compaxe  the  distance  of  the  pVac^e  ixoni  >i5Dkft  ^>3a:^«^  ^\X^  «xA^  %sA€3xd  it  to 
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txnrrespond  to  about  13  minutes  from  the  former,  thus  giving  for  the  approxi- 
mate time  of  ending,  5^  13'°^;  and  both  of  these  results  are  probably  correct 
to  i^ithin  3  or  4  minutes. 

Changing  to  local  mean  time,  we  shaU  have — 

Beginning.  Ending, 

d    h   m  d     h   m 

Greenwich  mean  time  November    22    1  35  22    5  13 

Longitude  west 3  20  3  20 


Local  Mean  Time        ....    November    21  22  15  22    1  53 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude 
of  the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relative 
to  the  central  line  and  to  the  limit.  On  the  central  line  the  ecUpse  is  annular 
or  total,  while  between  the  central  line  and  the  limit  the  maximum  magnitude 
of  the  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the 
limit  divided  by  the  distance  of  the  central  line  from  the  limit,  the  measure- 
ments being  made  upon  a  line  drawn  through  the  place  perpendicularly  to  the 
central  line. 

More  Accurate  Compviations. — ^A  more  accurate  determination  of  the 
phases,  as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from 
the  Besselian  elements  which  are  given  for  every  10  minutes  of  Greenwich 

*  mean  time.    Their  geometric  signification  is  as  follows: — 

^  Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpen- 

dicular to  the  right  line  joining  the  centers  of  the  Sim  and  Moon.     This  latter 
'  line  is  the  axis  of  the  Moon's  shadow,  and  the  plane  is  called  the  fundamental 
^  plane  or  plane  of  xy.    We  take  the  intersection  of  this  plane  with  that  of  the 
^  Earth's  equator  as  the  axis  of  x,  and  the  center  of  the  Earth  as  tho  origin  of 
coordinates.     The  axis  of  y  is  perpendicular  to  that  of  x,  and  directed  toward 

*  the  north;  z  and  y  are  then  the  coordinates  of  the  point  in  which  the  axis  of 
the  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in 

*■  terms  of  the  Earth's  equatorial  radius  as  unity.  The  angle  d,  of  which  the 
^  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the  celestial 
'^  sphere  toward  which  the  axis  of  the  shadow  is  directed;  or,  in  other  words, 
Mt  is  the  declination  of  the  center  of  the  Sun  as  seen  from  the  center  of  the  Moon. 
"  The  angle  u  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial 

sphere. 
^  The  quantities  Z,  and  2,  are  the  radii  of  the  shadow  cones  upon  the  funda- 

^  mental  plane,  2,  corresponding  to  the  penumbra,  and  Z,  to  the  umbra.  The 
'  notation  is  that  of  Chauvenet's  Spherical  and  Practical  Astronomy ,  in  which 

\  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 
■  The  angles /i  and  J^,  the  tangents  of  which  are  given,  are  the  angles  which 

the  elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow; 

or,  they  are  the  semiangles  of  the  two  cones. 
^  In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms 

of  x',  y'y  and  M^  which  are  the  changes  of  x,  y,  and  M;  iu  one  minute  of  time, 
^  are  given  at  the  bottom  of  the  table. 

^  The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  baaed 

^  on  the  fact  that  the  distance  of  the  observer  Ixom  \)aft  «wsaa  o\  \Xi^  ^^A<2p«  ^'«35ns». 

18  equal  to  the  radius  of  the  penumbra  at  the  pomt  ol  iJ^aaec^^.^^^'CL Vs^  SiQfc\i!«^ 
ning  and  ending  of  the  eclipse,  and  is  equal  to  lYift  T%jd^\3a  ^^  ^^  NjasiOT'^  '^'^ 
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^  being,  as  usual,  the  geographic  latitude. 

Tablt/oT  Ctmifmting  the  Qeocentrie  Coordinatet  of  a  Plaet. 


v 

LogF. 

L«|0, 

0° 

0.00000 

0.0029S  , 

5 

O.OOOOl   ' 

0.00292 

10 

0.00004  ' 

0.00289  * 

15 

0.00010  ' 

0.00283  : 

20 

0.00017 

0.00276 
0.00267  ' 

25 

0.00026 
0.00037 
0.00048  " 

30 

0.00266  " 

35 

0.00215  " 
0,00232  J: 
0.00220 
0.00207  " 

40 

OJKWeO  " 
0.00073  I 
0.00086  " 
0.00098  " 
0.00110 

46 

50 

55 

0.00195  ' 
0.00183  " 
0.00173  " 

60 

65 

0.00120 

70 

0.00129  ' 

0.00164 

75 

0.00137  * 

0.O0166  " 

80 

0.00142  * 

0.00151 

85 

0.00145 

0.00148  ' 

90 

0.00\« 

0,00146 

USE  OF  THE  TABLES.  753 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the 
table  of  elements  the  values  of  sin  d,  cos  d,  and  m-  Then,  with  X  for  the  longi- 
tude west  from  Greenwich,  the  coordinates  of  the  observer  will  be — 

(-P  cos  ^  sin  (m-X) 

ir-p  Bin  ^  006  rf-p  cos  ^^  sin  (/  cob  (m-X)-iii— ih 

f-p  sin  ^  sin  d-¥p  cos  4/  cos  <f  cos  (M-X)-ri+ft 

and  their  variations  in  one  minute  of  mean  time  will  be-r 

|^-[7.fi3992]  p  cos  •  cos  (m-X) 

ir^-[7.63992]  p  cos  ^  sin  (f  sin  (m~X)- [7.63992]  ^and 

1^  is  not  needed.  ^ 

(2)  For  the  same  assimied  moment  of  Greenwich  mean  time,  take  from 
the  tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together 
with  their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the 
differences  of  two  consecutive  nmnbers.  These  variations  are  represented  by 
x'  and  y',  and  their  logarithms  are  given  beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  rela- 
tive to  the  observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the 
formulae — 

m  sin  Jf-x-$ 
m  cos  J/-y-iy 

n  sin  JV-a/-{' 

n  cos  N'-y^-f/ 

(4)  Both  for  the  umbra  and  for  the  penumbra,  the  radius  L  at  the  dis- 
tance f  from  the  fundamental  plane  is  computed  by  the  formulae— 

Z-i-f  tan/ 

2  and/  being  taken  from  the  table  of  elements,  and  T  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or 
ending  of  the  eclipse,  we  shall  have — 

But,  as  this  condition  will  rarely  bo  fulfilled  on  a  first  trial,  a  correction  r  to 
the  assimied  time  is  computed  thus:  Find  the  angle  ^  from  the  equation— 

.„  ,    m  sin  (M-N) 
sin  ^-» J 

There  will  be  two  values  for  this  angle;  the  one  for  which  cos  ^  is  negative 
must  be  taken  for  the  beginning  of  the  ecUpse,  for  the  beginning  of  the  anntdar 
phase,  or  for  the  ending  of  the  total  phase,  but  the  one  for  which  cos  ^  is 
positive  must  be  taken  for  the  ending  of  the  ecHpse,  for  the  ending  of  the 
annular  phase,  or  for  the  beginning  of  the  total  phase.  The  correction  t  to 
the  assumed  time  will  then  be  found,  in  minutes,  from— 

m  cos  (M-N) .  L  cos  ^ 
n  n 

However,  only  in  case  the  value  of  r  does  not  exceed  a  few  minutes  can 
the  time  thus  corrected  be  considered  even  fairly  accurate.  Therefore  it  is 
l>est  to  commence  the  computation  by  assimiing  times  near  the  phenomena 
Wanted.    The  times  for  the  beginning  and  the  endiivf,  ol  %sl  ^^^!^rij^  ts^^  \sr^ 
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Computafion  of  ike  Solar  Eclipse  of  November  22, 1919,  for  Havana,  Cuia. 
The  position  of  Havana  ia — 

Latitude,    «>-  +23    9  21 
Longitude,  X-  +82  21  30 

and  its  geocentric  coordinates  are — 

p  an  ^-9.59194 
p  C08  ^-9.9«374 

From  the  eclipse  chart  we  find  the  approximate  times  of  the  phases  to  be— 

d  h  m 
Beginning    Nov.    22  0  20 


Middle 
Ending 


T       Nov.  22 

M 

X 

M-X 
logpCOSf/ 

log  sin  (m-X) 
log( 

log  coed 
log  p  sin  ^ 
log  Bind 

logVi 
log  Bind 

log  p  COB  i/ 

log  coe  (m-X) 

log  COB  d 


Beginning. 
Qh  20" 


Middle. 
V  50« 


22  1  50 
22  3  20 

Ending. 
3^  20" 


Greenwich  Mean  Time. 


#» 


ff 


11 


logrt 
r 

log  p  COB  ^ 

log  COB  (m-X) 

log  const. 

log{ 

log  sin  d 

log{' 

logn^ 

X 

y 


7f 


8  29  42 
82  21  30 


53  29  30 
82  21  30 


30  59  36 
82  21  30 
-73  51  48  -51  21  54  -28  52    0 

9.96374       9.96374       9.96374 
9.89273n 
9.85647n 

9.97301 
9.59194 
9.53387n 
9.56495 
9. 1258171 

9.53387n 

9.96374 

9.79544 

9.97301 

9.29305n 

9.73219 

+0.36724 
+0.19636 
-0.13360 
+0.53975 
+0.40615 

9.96374 

9.79544 

7.63992 

9.85647n 

9.53387n 

7.39910 

7.03026 

-0.64649 
-0.71857 
+0.07208 

+0.53430 
+0.56360 
-0.02930 

+0.008325  +0.008327  +0.008329 
+0.001116  +0.002507  +0.003516 
+0.007209   +0.005820  +0.004813 

-0.000992  -0.000986  -0.000981 
+0M131S  +0.001072  +0.00066S 
-0.002310  -0.002058  -0.001644 


9.98254n 
9.94628n 

9.97305 

9.59194 

9.53359n 

9.56499 

9.12553n 

9.53359n 

9.96374 

9.44394 

9.97305 

8.94127n 

9.38073 

+0.36727 
+0.08735 
-0.13352 
+0.24029 
+0.10677 

9.96374 

9.44394 

7.63992 

9.94628n 

9.53359n 

7.04760 

7.11979 

-1.39590 
-0.88365 
-0.51225 

+0.62330 
+0.45462 
+0.16868 


9.68374n 
9.64748n 

9.97297 

9.59194 

9.53415n 

9.56491 

9.12609n 

9.53415n 

9.96374 

9.94238 

9.97297 

9.44027n 

9.87909 

+0.36721 
+0.27559 
-0.13369 
+0.75698 
+0.62329 

9.96374 

9.94238 

7.63992 

9.64748n 

9.53415n 

7.54604 

6.82155 

+0.10307 
-0.44410 
+0.54717 

+0.44578 
+0.64280 
-0.19702 


Begtnning. 
logmsiniT        9.70948n 
log  sin  or  COB  if  9.97765/1 
log  m  COB  if       9.22707 
log  Un  M  0.48241n 

log  n  sin  JV         7.85788 
log  sin  or  cos  3r  9.97878 

7.36361n 
0.49427n 


logn  COB  JV 
log  tan  N 

M 

N 

logm 
logn 

logf 
log  tan/ 
logf  tan/ 

I 

rtan/ 

L 

logm 


Middle. 
8.85781 
9.96679 
8.46687n 
0.39094n 

7.76492 
9.97442 
7.31345n 
0.45147n 


Ending. 
9.73813 
9.97353 
9.29451n 
0.44362n 

7.68242 
9.97604 
7.21590n 
0.46652n 


// 


n 


n 


288  13  36  112  7  18  109  48  8 
107  46  1  109  28  27  108  51  31 


180  27  35 

9.73183 
7.87910 

9.02845 
7.67540 
6.70385 

+0.57397 
+0.00051 
+0.57346 

9.73183 


logsin(if-JV)   7.90437n 
colog  L  0.24150 

log  sin  ^  7.87770n 


2  38  51 

8.89102 
7.79050 

9.60869 
7.67324 
7.28193 

+0.02799 
+0.00191 
+0.02608 

8.89102 
8.66456 
1.58369 
9.13927 


0  56  37 

9.76460 
7.70638 

9.79469 
7.67541 
7.47010 

+0.57409 
+0.00295 
+0.57114 

9.76460 
8.21665 
0.24326 
8.22451 


#f 


180  25  56 


1.85273 


( 


172    4  45 
7  5515 


151 
15  [ 


H 


0  57  39 


log  mln 

logco8(if-JV)  9.99999n 

log  (1)  1.85272n 

log  L  9.75850 

log  cos  ^ 
colog  n 

log  (2) 

-d) 
+(2) 


1.10052  2.05822 
9.99954  9.99994 
1.10006   2.05816 

8.41631  9.75674 

9.99999n(T)9.99584  9.99994 

2.12090   2.20950  2.29362 

1.87939n(qF)0.62165  2.05030 

+71.240   -12.591  -114.329 
-75.752   T  4.185  +112.279 


m 
-4.512 


d  h  m 
22020 


-16°776 
8.406 

d  h    m 
22  1  50 
d  h     m. 


j  -16.776  \ 
1  -  8.406  I 


m 
-2.050 


d  h  m 
22  3  20 


\  T..  ^\  .s«»\«  xn^X-^-" 
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Taking  the  four  times  just  foiind,  we  make  a  new  computation  in  each  case. 
The  times  resiilting  from  the  new  computation  are — 


Beginning  of  the  eclipse 
Beginning  of  annular  eclipse 
Ending  of  annular  eclipse 
Ending  of  the  eclipse     . 


GrMowJidi  Mean  Time, 
d  h   m      8 
November  22  0  15  30.2 

1  33  30.8 

1  41  41.5 

3  17  67.4 


Local  Hmo  Time. 

d  h  m   8 

21  18  46  4.2 

20  4  4.8 

20  12  15.5 

21  48  31.4 


The  values  from  the  last  approximation  of  the  quantities  needed  in  com- 
puting the  position  angles,  and  the  computation  of  these  position  angles,  are— 


1st  Contact 

ad  Contact 

3d  Contact 

4th  Contact 

log^ 

9.94866n 

9.88004n 

9.86874n 

9.65446n 

log  17 

9.65193 

9.73647 

9.74385 

9.80715 

log  tan  C 

0.296r3n 

0 

0.14357n 

o 

0.12489n 

9 

9.84731n 

N 

107.64 

109.28 

109.39 

108.91 

^ 

180.55 

171.98 

8.03 

0.91 

P 

288.19 

281.26 

117.42 

109.82 

C 

296.79 

305.70 

306.87 

324.87 

V 

351.4 

335.6 

170.6 

145.0 

The  quantities  needed  in  computing  the  magnitude  of  the  greatest  eclipse, 
and  the  computation  of  that  magnitude,  are — 


logr 

log  A- log  m  sin  (M-N) 


2d  Contact. 
9.55064 
7.56490 


3d  Contact 
9.58093 
7.56347 


T 

logf 
log  tan/ 

log  r  tan/ 


V    38"! 
9.5658 
7.6754 
7.2412 


I 

f  tan/ 

L 

A 


+0.5740 

L-A 

+0.5686 

+0.0017 

21-0.5446 

+0.6000 

+0.5723 

D 

0.948 

+0.0037 

1/400  2) 

0.002 

Magnitude 

0.95 

Pagos  564-567  contain  the  adopted  mean  places  and  annual  proper  motions 
of  such  stars,  as  bright  as  magnitude  6.5,  as  will  be  occulted  during  the  year 
by  the  Moon. 

Pages  568-605  contain  the  elements  for  the  prediction  of  the  times  of 
occultations  of  stars  and  planets  by  the  Moon  during  the  current  year.  The 
system  of  coordinates  employed  is  similar  to  that  already  described  for  eclipses, 
the  fundamental  piano  passing  through  the  center  of  the  Earth,  and  being 
taken  perpendicular  to  the  line  joining  the  star  and  the  center  of  the  Moon, 
but  the  cone  circumscribing  the  Moon  and  star  is  regarded  as  a  cylinder  which  I 
intercepts  the  fimdamental  plane  in  a  circle  having  the  same  linear  diameter 
as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Redans  from  1919.0  give 
the  quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning 
of  1919  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  bo  definitive. 

Under  the  general  head,  At  Canjunction  in  i?.  -4.,  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjxmction  of  the  Moon  and 
star  in  right  ascension,  as  follows: 

The  Greenwich  Mean  Time  is  the  moment,  T,  at  which  the  two  bodies  an 
in  geocentric  conjunction  in  right  «cace^iia\o\i.     k\»  \X>LaX.  \siq\£l^w\,  \3ql^  ^^^rdiuatc 
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of  the  axis  of  the  cylmder  on  the  fundamental  plane  has  the  value  zero, 
le  colunm  Hour  AngUy  H,  gives  the  common  geocentric  hour-angle  of  the 
3on  and  star  at  the  same  moment,  expressed  in  sidereal  time  and  coimted 
)m  the  meridian  of  Greenwich — ^positive  toward  the  west  and  negative 
ward  the  east.  Column  Y  gives  the  coordinate  y  of  the  ajds  of  the  cylinder 
ion  the  fundamental  plane  at  the  same  moment.  Columns  x^  and  y^  give 
e  variations  of  x  and  y  in  one  hour  of  mean  time.  The  linear  unit  in  these 
hunns  is  the  Earth's  equatorial  radius.  The  limiting  parallels,  north  and 
Qth,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be 
sible. 

By  the  aid  of  these  elements,  the  time  of  immersion  and  emersion  of  a 
ur  relative  to  the  hmb  of  the  Moon  may  be  computed  for  any  part  of  the 
irth  by  a  method  nearly  the  same  as  that  already  explained  for  computing 
lipses,  but  somewhat  more  simple. 

Prediction  of  Occultations  for  a  given  Place. — ^When  it  is  desired  to  predict 
e  circumstances  of  one  or  more  occultations  at  any  place,  the  first  step  wiU 
)  to  select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions 
visibihty  are: — 

1.  The  linnitiTig  parallels  in  the  last  columns  must  include  the  latitude  of 
e  place. 

2.  The  quantity  J?— X,  taken  without  r^ard  to  sign,  must  be  less  than 
e  semidiurnal  arc  of  the  star  by  at  least  one  hour.     On  very  rare  occasions 

emersion  might  be  seen  in  the  east,  or  an  immersion  in  the  west,  when  this 
Terence  is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the 
$al  mean  time  T—  \,  unless  the  star  is  bright  enough  to  be  seen  in  the  daytime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  cotuse 
Q  be  to  write  the  value  of  —X  on  the  bottom  of  a  sUp  of  paper,  and  in  passing 
rough  the  Ust  of  occultations  to  pause  over  each  one  for  which  condition  (1) 
fulfilled,  and  examine  by  means  of  the  shp  whether  conditions  (2)  and  (3) 
9  also  fulfilled.  If  either  fails,  the  computer  passes  on.  Sometimes  it  wiU 
difficult  to  determine  whether  H—Xor  T— X  falls  within  the  limits;  and  in 
ch  cases  the  computer  may  mark  the  occidtation  for  trial  and  leave  the 
cision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in 
8  than  a  day,  and  it  will  probably  be  fotmd  that  about  one-tenth  of  the 
cultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emer- 
m  from  the  elements,  and  to  that  end  let — 

T-the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascension,  expressed  in 

Greenwich  mean  time; 
JJ-the  Greenwich  west  hour-angle  of  the  two  bodies  at  that  moment; 

X-the  longitude  west  of  Greenwich; 
A^-^-X-the  local  hour-angle  of  the  star  at  the  instant  T; 

2- the  star's  declination. 

The  procediu'e  for  each  occultation  will  then  be  as  follows:— 
(1)  The  geocentric  coordinates  of  the  place,  p  sin  <p'  and  p  cos  <p\  are 
be  computed  bj  the  formulae  and  table  ^ven  m  c,OTmfifc\lvssL  ^w^iick  ^^^^j^^rr^ 
page  752. 
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TbB  next  step  will  be  to  find  the  approximate  instant  of  apparant  ooa- 
junction  of  the  Moon  and  star  as  seen  from  the  plaoe,  and  that  may  be  dedueod 
from  the  time  of  geocentric  conjunction  by  the  appfication  of  an  approziniati 
correction  taken  from  Dowkxb'b  table,  printed  in  tiie  Tohunea  of  the  Americta 
Ephismeris  for  1882  to  1809.  This  correction  mnet  be  reckoned  in  mean  aobr 
hows,  and  will  be  designated  by  the  symbol  t.    It  will  haye  the  same  sign  ss  K 

When  DowNis's  table  is  not  available,  the  correction  may  be  compnted 
from  the  f ormube— 

r-[9.4192]pco0^cofl|»» 


i 


a. 


By  applying  t  to  the  Greenwich  mean  time  of  geocentric  conjmictioni  ss 
given  with  the  dements,  we  shall  have  the  Greenwich  mean  time  of  kcal  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  T+t  the  following  quantities,  in  wldch  i;  ii 
the  sidereal  equivalent  of  the  mean  time  interval  1* 

f -p  sin  f^  C08  i«-p  cot  i/ rin  a  cot  d^-M;)"^-^ 

r- [9.41821  p  cot  •  cot  (*p+to) 

ii^-[9.41«2]  p  cot  ^  tin  <  da  (i»-Kj-I9.41fl2]  {  da  • 

C!ompute  also  m,  Jf,  n,  N,  and  ^  from  the  equations — 

m  tan  M^x-'i 
m  coa  M^y-fi 
n  sin  JV-a/-^' 
n  C06  iV-y'-iT^ 

sin  ^-[0.5646]  m  tin  (M-N) 

^  being  taken  between  the  limits  ±90^.    Finally  compute, 

fi  It 

gr-^yy^  C08  (i^T^)-€  tin  {N^^)] 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive 

for  an  emersion.    Both  r  and  hr  thus  have  two  values,  which  are  expressed 

in  minutes  of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to 

immersion  be  designated,  respectively,  r'  and  ^',  while  those  pertaining  to 

emersion  are  designated  t"  and  br".    We  then  have  for  the  Greenwich  miean 

times  of  the  phases. 

Instant  of  immersion-  T+f+r^  +^7^ 

Instant  of  emersion  ^T+t-^-r^^+h-/^ 

These  expressions  are  practically  exact,  as  the  corrections  hr  seldom 
amount  to  so  much  as  1.5  minutes,  and  whenever  an  inacciu*acy  of  that  mag- 
nitude is  permissible  they  may  be  omitted.  As  a  check  upon  the  results  it 
will  be  advisable  to  compute  {,  17,  x,  and  y  for  the  times  of  inunersion  and 
emersion  finally  obtained.  If  these  times  are  correct,  the  quantities  in  question 
will  fuMll  the  condition, 
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If  log  m  sin  (Jlf—i\0>  9.4354,  sin  ^  will  be  numericallj  greater  than 
,  and  no  occultation  is  to  be  expected  at  the  given  place;  but  a  yerjr  brief 
may  occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semi- 
leter  happens  to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and 


The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the 
of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  desig- 
,ted  by  the  symbol  P.    It  is  computed  from  the  formulsB — 

P-  N-tff^SP  for  immersion , 

or       P-  N+4^-^dP±lS0^  for  emersion, 

^^gvhere  the  angles  iV— ^  and  iV+^  are  taken  directly  from  the  computation  of 
r,  and  6P  is  found  in  degrees  of  arc  from  the  expression, 

^p^^t7.3038]T«^     gin  j^+^  cos  N] 

the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion 
and  positive  for  an  emersion. 

The  angle  from  the  vertex,  F,  is  also  reckoned  in  the  direction  from  the 
north  toward  the  east,  and  is  found  from  the  formula 

F-P-C 
where  (7  is  computed  from  the  expression, 

,       p_^-f[8.2218H^-[4.98101r'{ 
iy+[8.2218liV+[4.9810]Aa 

d>eing  taken  less  or  greater  than  180^,  according  as  the  niunerator  is  positive 
or  negative. 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  cor- 
respond with  the  phase  for  which  C  is  required. 

In  the  volmnes  of  the  American  Ephemeris  for  the  years  1882  to  1901 
instructions  are  given  for  constructing  three  special  tables  which  greatly  dimin- 
ish the  labor  of  computing  occultations,  but  as  these  tables  should  contain 
from  4700  to  6300  quantities,  and  as  they  would  apply  only  to  the  place  for 
which  they  were  computed,  it  will  rarely  be  worth  while  to  imdertake  the  labor 
of  forming  them.  Those  who  desire  further  information  on  the  subject  may 
consult  any  one  of  the  volimies  in  question. 

As  an  example  of  an  isolated  occidtation,  we  will  compute  that  of  a  Cancri 
on  March  12,  1919,  for  Des  Moines,  Iowa,  whose  position  is — 

X-+  6»»  14«  31« 

and  whose  geocentric  coordinates  are — 


p  sin  v^'-O.SlQS 
p  COS  ^'-9.8744 

From  the  elements  on  page  575  we  have, 

h     m 
r-   18  13.4 

B-+  8  38.6 

and  V^-x-+  2  ^^.1 
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From  the  f  ormuln  oa  page  768|  we  find  the  coireetioiiy  t,  to  the  Greenwidi 
a  time  of  geocentric  conjunetiony  T,  to  be  aboat  -I- 1^  4F*.4;  therefore  tlie 
inwich  mean  time  of  apparent  conjunction  is — 


mean 
Greenwich 


apparent  conjunction 

r+<-M»Pch  12*  19*  17-.8 


aOuicii. 

DMdSitlfln. 
+12  10.1 

G.M.T.of  (5 

d    h     m 
lljur.  12  18  13.4 

HoorAiiili. 

h     m 
+8  88.6 

r 

+0.88^ 

0.5480 

t 
-0.17W 

log  (p  COB  i/) 

logl 

log  (pan  90 
logcoea 

logi?i 

log(pcoa^) 
log  Bind 
]0g  CO0  (K+Q 
log  91 

9i 


log  (p  COS  •) 
log  C06  (Ao+O 

log  const. 

log{ 
logflina 

log^' 
logn^ 

log  a/ 
logt 

logy' 

log« 
logy'r 


h     m 
+2  24.1 

+1    4.8 

+3  28.7 

9.8744 
9.8976 
9.7720 

9.8198 
9.9901 
9.8099 

9.8744 
9.8288 
9.7876 
8.9858 

+0.6455 
-0.0968 

9.8744 
9.7876 
9.4192 
9.7720 
9.3238 
9.0812 
8.5150 

9.7340 
0.0306 
9.2475  n 
9.7646 
9.2781  n 


r 


w 


y'-V 

log  m  fiin  Jf 
log  cos  M 
log  m  cos  U 
log  tan  U 

log  n  sin  JV 
log  sin  JV 
logn  COB  N 
log  tan  JV 

U 

N 


-4).1897 
+0.58^ 

+0J»16 
+OJS916 
-0.0100 

+0.3945 
+0.5487 
-0.1542 

+OiM20 
+0.1206 
+0.4214 

-0.1768 
+0.0827 
-0.3 


8.0000  n 
9.9991 n 
9.1881 n 
8.8119 

9.6247 
9.9520 
9.3212  n 
0.3035  n 

183  43 

116  26 

67  17 


logm 
logn 

log  COOflt. 

logm 

kgBin(Jf-JIO 

logflin^ 


logoonBt. 

log»/n 

kgooB(Jr-Jr) 

log(l) 

log  COOflt. 

cologfi 

lOgCOflf 

log  (2) 

-(1) 

=F(2) 


9.1890 
9.6727 

0.5646 
9.1890 
9M49 
9.7185 

+81*82' 

1.7782 
9.5168 
9.5868 
0.8818 

1.2185 
0.8273 
9.9306 
1.4714 

m 
-  7.61 

T29.61 


r  for  immersion  -37.22 
r  for  emendon      +22.00 


The  computation  of  5r  for  the  two  contacts  is  as  follows: 


log  cos  (iVT^) 

log  17a 

log(l) 

log  sin  (iV=F^) 

logl 
log  (2) 

a) 

(2) 

a)-(2) 


Immersloii. 
84°  54' 
8.9489 
8.9858 
7.9347 


Emorsioii. 

147*»  58' 
9.9283  n 
8.9858 
8.9141 n 


9.9983  9.7246 

9.7720  9.7720 

9.7703  9.4966 

+0.0086  -0.0821 

+0.5892  +0.ai3a 

-0.5806  -0.3d5^ 


log  [(l)-(2)] 

log  const. 

logr> 

colog  (n  COB  4f) 

logdr 


ImmersioD.  Emersloi 
9.7639 n  9.5976 
6.7591  6.7591 
3.1414  2.6848 
0.3967  0.3967 
0.0611  n  9.4382 


\ 


d     h      m       h      m 
T+t  Mar.  12  19  17.8    19  17.8 

T  -37.22     +22;0( 

«r  -  1.15     -  0.2 

Greenwich  M.  T.,  Mar.  12  18  39.4    19  39.5 

X  +6  14.5    +6  14.5 
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To  find  iP  and  P: 


log  172 

8.9858 

log« 

9.7720 

(3) 

+0.0867 

log  sin  N 

9.9520 

log  COB  N 

9.6485n 

(4) 

-0.2633 

log  (3) 

8.9378 

log  (4) 

9.4205n 

(3)+(4) 

-0.1766 

Emflnkm. 

a 

o 

log  [(3)+(4)] 

9.2470n 

9.2470n 

6P 

+  0.6 

-  0.2 

log  const. 

7.3038n 

7.3038 

N 

116.4 

116.4 

l0gr» 

3.1414 

2.6848 

=F^ 

-31.5 

+31.5 

calog  cos  ^ 

0.0694 

0.0694 

const. 

0.0 

180.0 

logaP 

9.7616 

9.3050n 

P 

85.5 

327.7 

Pages  606-607  contain  in  detail  all  the  data  necessary  for  observing  every 
occultation  of  the  general  list  which  is  visible  at  Washington  during  the  current 
year. 

Page  608  contains  the  Ephemeris  for  Physical  Observations  of  (lie  Sun. 

Page  609  contains  certain  elements  referring  to  the  Moon,  its  equator, 
and  its  orbit. 

i-the  inclination  of  the  Moon's  mean  equator  to  the  Earth's  true  equator. 
A- the  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Earth's  true 
equator  to  its  ascending  node  on  the  ecliptic  of  date. 
(2^«the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  ascending 

node  of  the  Moon's  mean  equator. 
r^»the  longitude  of  the  perigee  of  the  Moon's  orbit,  referred  to  the  mean  equinox  of  date. 
S2~the  longitude  of  the  ascending  node  of  the  Moon's  orbit  on  the  ecliptic,  referred  to  the 

mean  equinox  of  date. 
C  "the  Moon's  mean  longitude,  referred  to  the  mean  equinox  of  date. 

Pages  610-617  contain  the  Ephemeris  for  Physical  Observations  of  the  Moon. 
The  selenographic  longitudes  are  measured  in  the  plane  of  the  Moon's  equator, 
the  axis  of  reference  being  the  radius  of  the  Moon  which  passes  through  the 
mean  center  of  the  visible  disk  positive  toward  the  west — i.  e.,  toward  Mare 
Crisium — and  the  latitudes  are  measiu'ed  from  the  Moon's  equator,  positive 
toward  the  north — i.  e.,  in  the  hemisphere  containing  Mare  Serenitatis. 

The  optical  and  physical  librations  in  longitude  and  latitude  have  been 
computed  with  elements  and  formulae  given  on  page  xi,  and  their  sums  are 
given  in  the  second  and  third  columns,  respectivdy,  the  physical  libration 
being  given  separately  in  the  foiuiih  and  fifth  columns.  The  Sim's  seleno- 
graphic colongitude  (90°— longitude)  and  latitude  and  the  position-angle  of 
the  Moon's  axis,  C,  in  the  sixth,  seventh,  and  eighth  columns,  respectively,  have 
all  been  corrected  for  the  effect  of  physical  libration. 

When  the  libration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
displaced  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the 
west  limb — and  when  the  libration  in  latitude  is  positive  the  mean  center  of 
the  disk  is  displaced  toward  the  south — that  is,  the  region  thus  exposed  to 
view  is  on  the  north  limb. 

The  altitude  of  the  Sun,  -4,  at  any  given  time  above  the  horizon  of  any 
point  on  the  Moon  whose  selenographic  longitude  and  latitude,  X  and  P,  are 
known,  may  be  computed  from  the  following  formula,  the  Sim's  selenographic 
longitude  and  latitude  being  denoted  by  ZO  and  bQ^  respectively: 

sin  -4-8in  6q  sin  3+cob  bQ  coa  ^  cob  ^Q^— >^i 
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Paged  618-619  contain  the  data  with  reference  to  the  fflnmiiimted  didm  et 
Mercmy  and  Venus.  The  angle.  9  is  the  angle  which  the  arc  of  the  great  ciide 
from  the  planet  to  the  Sim  makes  with  the  arc  from  the  planet  toward 
measured  in  the  direction  west,  north,  east,  south.  It  is  measured  tmm  0^  to 
360^.  We  may  also  r^ard  $  as  expressing  the  angje  which  the  line  of  cu^ 
makes  with  the  meridian,  the  positive  direction  of  the  meridian  bong  toward 
the  north,  and  the  positive  direction  of  the  line  of  cuspe  that  in  which  a  penoa 
following  this  line  would  have  the  illuminated  portion  of  the  disk  on  hia  ri^ 

Pages  620-621  contain  the  Ephemeris  far  Phyiieai  Ob§ervalianM  of  Jim 
The  quantities  here  given  have  been  corrected  for  aberration,  so  that  in  using 
them  they  should  be  interpolated  to  the  actual  time  of  observation. 

P-the  poflitioii-aiigle  of  the  axiB  of  rotation  meMared  eutwaid  tnm  fbib  north  pdntcf 

the  disk. 
AQf  AQ'^^e  planetocentric  xig^t  ascenBioni  of  the  Euth  and  Son,  rapectlvaly ,  moewrDd  is 

the  plane  of  the  planet's  equator  from  Ita  Tevnal  eqninoK. 
D®,  DQ-the  planetocentric  declinations  of  the  Earth  and  Sun,  req[>ectiYelyy  relaued  to  tts 

planet's  equator. 
Q  ^-the  planetocentric  longitode  of  the  Sun  measmed  In  the  plane  of  the  planet's  ortit 

from  its  vernal  equinox. 
I- the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  ares  of  the 

entire  apparent  disk  regarded  as  dicular. 
{-the  angle  between  the  Sun  and  the  Eaih  as  seen  from  the  planet, 
g- the  angular  value  of  the  greatest  defect  of  illumination  as  seen  from  the  EarHu 
Q-the  position-angile  of  the  radius  of  the  disk  which  passes  throof^  the  point  nfpnstwl 

defect  of  illumination— that  is,  of  the  radius  perpendicular  to  the  line  joining  thi 

cuspe.    It  is  measured  eastward  from  the  north  point  of  the  did^. 

The  column  headed  Central  Meridian  contains  the  longitude  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian. 

The  colimms  headed  Mean  Time  of  Transit  of  Zero  Meridian  contain  the 
Greenwich  Mean  Time  of  every  transit  of  the  zero  meridian  across  the  actual 
center  of  the  disk. 

Pages  622-625  contain  the  Ephemerisfor  Physical  Olservations  of  JupiUr. 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  merid- 
ian which  bisects  the  disk,  measured  from  the  adopted  zero  meridian  of  System  I 
and  System  II,  respectively. 

llie  column  headed  Correct%on  for  Phase  contains  the  corrections  to  be 
applied  to  the  longitudes  of  the  central  meridian  to  obtain  the  longitudes  of 
the  meridian  bisecting  the  illxmiinated  disk. 

The  column  headed  Transit  of  Zero  Meridian  contains  the  Greenwich 
Mean  Time  of  every  fifth  transit  of  the  zero  meridian  across  the  center  of  the 
illimiinated  disk. 

The  quantities  in  the  remaining  columns  on  pages  622-625  are  the  same 
as  those  defined  under  the  Ephemerisfor  Physical  OhsenxUions  of  Mars. 

Pages  626-651  contain,  concerning  the  Satellites  of  Jupiter,  the  diagram 
of  the  orbits  of  Satellites  I-V,  the  times  of  conjunction  of  Satellites  I-IV, 
the  times  of  elongation  of  Satellite  V,  the  differences  in  right  ascension  and 
declination  between  Jupiter  and  Satellites  VI  and  VII,  and  the  phenomena 
of  the  Satellites  I-IV  together  with,  thair  configurations. 
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Page  652  contains  the  Magmtvde  of  Saturn  and  the  Elements  of  (he  Rings. 

a,  6<-the  major  axis  and  minor  axis,  req[>ectively,  of  the  outer  elllpee  of  the  outer  ring. 
P-the  poaition-angle  of  the  northern  semi-minor  axis  of  the  rings,  measured  from  the 

north,  positive  toward  the  east. 
JS-the  Satumicentric  latitude  of  the  Earth  referred  to  the  plane  of  the  rings,  positive 
toward  the  north. 
174-180^-the  Satumicentric  longitude  of  the  Earth  measured  in  the  plane  of  the  rings  from 
their  ascending  node  on  the  Earth's  equator, 
w-the  distance  in  the  plane  of  the  rings  from  their  ascending  node  on  the  Earth's  equator 

to  their  ascending  node  on  the  ecliptic. 
B^-the  Satumicentric  latitude  of  the  Sun  referred  to  the  plane  of  the  rings,  positive  toward 
the  north. 
ir+180^-the  Satumicentric  longitude  of  the  Sun  measured  in  the  plane  of  the  rings  from  their 
ascending  node  on  the  ecliptic. 

Pages  653-661  contain,  concerning  the  SaieUUes  of  Saturn,  the  diagram  of 
the  orbits  of  the  seven  inner  sateUites,  the  times  of  elongation  for  the  first  eight 
satellites,  the  differences  in  right  ascension  and  decUnation  between  Saturn 
and  Phoebe,  the  ninth  sateUite,  and  tables  for  predicting  the  position-angles 
and  distances  from  the  center  of  the  planet  of  the  first  eight  sateUites. 

Page  662  contains  the  diagram  of  the  orbits  of  the  satellites  of  Uranus, 
together  with  the  times  of  their  elongations. 

Pages  663-664  contain  tables  for  predicting  the  position-angles  and  dis- 
tances from  the  center  of  the  planet  of  the  sateUites  of  Uranus  and  Neptune. 

Page  665  contains  the  diagram  of  the  orbit  of  the  sateUite  of  Neptune, 
together  with  the  times  of  its  elongations. 

Pages  666-667  contain  the  Phenomena,  or  the  configurations  of  the  Sim, 
Moon,  and  planets,  expressed  in  the  symbols  of  page  xviii.  The  predicted  times 
of  the  conjunctions,  quadratures,  and  oppositions  of  the  planets  with  respect 
to  the  Sim  are,  respectively,  the  instants  when  the  longitude  of  each  planet 
differs  from  that  of  the  Sun  by  0®,  ±90°,  or  180°.  For  the  conjunction  of 
the  planets  with  the  Moon  and  with  each  other,  the  predicted  times  are  the 
instants  when  the  two  bodies  have  the  same  right  ascension.  In  the  case  of 
conjunction  the  degrees  and  minutes  to  the  right  indicate  the  difference  of 
declination.  Thus,  6  <^  (L  ....  <r  —  4°  22'  would  be  read  "Conjunction  of 
Mars  with  the  Moon,  Mars,  4°  22'  to  the  South.'' 

These  pages  contain  also  the  beginning  of  the  seasons;  the  periheUa  and 
apheUa  of  the  planets,  including  the  Earth;  the  passage  of  the  planets  through 
the  nodes  of  their  orbits  upon  the  echptic;  and  the  date  of  lunar  and  solar 
eclipses,  with  their  aspect  as  seen  from  Washington. 

Pages  668-677  contain  the  Positions  of  Observatories,  together  with  a  list 
of  the  authorities  from  which  the  positions  are  obtained.  The  tabular  arrange- 
ment is  self-explanatory. 

Page  678  contains  two  examples  in  the  computation  of  lunar  distances, 
which  are  inserted  because  lunar  distance  tables  are  no  longer  published. 

Pages  679-738  contain  a  series  of  tables  numbered  from  I  to  X. 

Table  I — For  Finding  the  Latitude  by  an  Observed  Altitude  of  Polaris. 

Table  II — For  converting  Sidereal  into  Mean  Solar  Time. 

Table  III — ^For  converting  Mean  Solar  itvto  Sxdereal  Tm*,. 
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TkUe  IV— For  finding  the  AMkmtA  qf  P6lari$  at  Att  H<mt  Anjj^ 

Table  V— For  finding  HbBAmimuO^  (jf  Potarii  at  BangaHon. 

TaUe  VI — Far  Finiing  ike  Tmts  of  Upper  and  Lower  OidminaliM  ef 

Polaria. 

TaUe  VII— For  finding  the  Apparent  Pheej  Time  of  Upper  Ouhninalimf 
and  Time  Interval  between  Upper  Oulminatian  and  Ebmifalion,  of  Polaris. 

Table  VIII — ^For  finding  the  time  ct  Sunriee  and  Suneet  at  any  plaes 
between  the  equator  and  60^  north  latitude. 

Table  IK— Sunriee  and  Suneet  for  Sau&em  Latitudee. 

Table  X — ^For  finding  the  time  of  Moanriee  and  Moaned. 
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vi 

3f  the  Computation  of  Lunar  Distances 678 

of  Occultations 750 

of  Solar  Eclipses 755 

Reduction  of  Stars  to  Apparent  Place 746 

of  the  Sun 742 

etc xiv 

t  (Alpha  Piscis  Australis),  Apparent  Place 508 

Place 230 

3  Ephemerides  of  the  Planets 134 

Latitude  of  Observatories,  Reduction  to 668 

imber xv 

Lcceleration  due  to xvi 

irausBian,  Constant  of xvi 

1  Ephemeris  (Part  I) 1-198 

Spheroid xvi 

ric  Coordinates  of  the  Planets 142 

)3eventh  Satellite  of  Saturn 653,656,659,661 

:ighth  Satellite  of  Saturn 653,656,659,661 

BUt  Star-Numbers 206,214 

Example  of  Reduction  with 747 

Exclusive  of  short-period  Terms 214 

Formulfle  for 200 

1 xi 

iod XV 

iameter.  Apparent  Equatorial 623 

istance  from  Earth,  logarithm  of 174 

lements  of  Orbit  of xvu 

phemeris  for  Physical  Observations  of 622 

Elements  used xii 

reenwich,  Transit  of 174 

ieliocentric  Longitude  and  Latitude  of 182 

oriaontal  Fkurallax  d ,    .  174,546 
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of  Man 
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of  Neptune 

of  Saturn t 

of  Uranus 

oi  Venus 

Maps  of  Solar  Eclipsm following  pages    I 

Markab  (Alpha  Pegaai),  Apparent  Place 

Mean  Place 

Mare,  Distance  from  Earth,  logarithm  of 

Elementa  of  Orbit  of 

ijphemeris  for  Physical  Observations  of 

Elements  used 

Greenwich  Transit  of 

Heliocentric  Longitude  and  Latitude  of 

Horizontal  Parallax  of 

Radius  Vector  (Distance  from  Sun),  logarithm  of 

Reduction  to  C^bit 

BiffJit  Asceiuion  and  DecUnalioii  »V  Gtwttwict'a.^ii.'^'wn. 
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s,  Semidiameter,  Adopted  Constant  of zvii 

Apparent *  162 

Stellar  Magnitude  of 620 

m  of  Planets zvii 

in  Places  of  790  Standard  Stan 217 

of  35  Circumpolars 231 

of  Stars  Occulted  by  the  Moon 664 

in  Solar  into  Sidereal  Time,  Table  III 687 

wary,  Apparent  Disk  of 618 

Distance  from  Earth,  logarithm  of 134 

Elements  of  Orbit  of zvii 

Greenwich  Transit  of 134 

Heliocentric  Longitude  and  Latitude  of 142 

Horizontal  Parallax  of 134, 538 

Radius  Vector  (Distance  from  Sun),  logarithm  of 142 

Reduction  to  Orbit 142 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon     ....  134 

at  Washington  Transit         ....  538 

Semidiameter,  Adopted  Constant  of xvii 

Apparent 134,538 

Sidereal  Time  of.  Passing  Meridian 538 

Stellar  Magnitude  of 618 

Washington  Transit  of 538 

ridian  Passage  of  Jupiter 174,546 

of  Mars 162 

of  Mercury 134,538 

of  Moon 118,522 

of  Neptune 196,552 

of  Saturn 184,548 

of  Sun 514 

of  Uranus 193,550 

of  Venus 150, 542 

nas,  First  Satellite  of  Saturn 653,654,658,660 

a  (Omicron  Geti),  Apparent  Place 335 

Mean  Place 218 

tar  (Zeta  Urse  Majoris),  Apparent  Place 422 

Mean  Place 224 

Used  for  finding  time  of  Culmination  of  Polaris  (Table  VI) 702 

nth,  Length  of xvi 

xn.  Age  of,  Greenwich  Mean  Noon  and  Midnight 118 

Apogee  and  Perigee 117 

Bright  Limbs 522 

Corrections  to  the  Long.,  Lat.,  and  Hor.  Parallax  of  the z 

Culminations,  upper  and  lower.  Meridian  of  Washington 522 

Distance  from  Earth,  Mean zvi 

Eclipses  of.  Elements  and  Circumstances 556 

Ephemeris  for  Physical  Observations  of 610 

Formula  used zi 

Hourly 26 

Equator,  Position  of 609 

libration,  Formiilte  for  computing xii 

Longitude  and  Latitude  of 118 

Formulse  for vii 

Longitude,  Mean ^§!f^ 

Thie >^^ 

Motion  of,  in  Mean  Longitude         ....•%%••"  ^ 


774  GENERAL 


ICIiN&>, 


Mmq,  Nods,  MtHi  Longitiide  of 

PlualkK  lor  Qneowidi  Noon  tod  Hidiufllit 

for  WMhinftotttiipiier  and  lower  taiaU 

Mean  Equatorial  Hofiaoiitd 

Perigee  and  Apqgao 

Perigee,  Mean  Loqgltade  of 

Phaaeeof 

Bj^t  Aacenrion  and  Declination  far  each  Hour Jl^ 

far  WaddngtOB  upper  and  lower  TkaMU  • 

Semidiameter,  Adopted  Oonilant  of 4nft 

Appaient 1HBI 

Sidereal  Time  of ,  Puring  Meridian fll: 

Tnnait,  upper  and  lower,  at  Greeiiwidi                       .^.tg»i  i       ,       g  i^,  ]]|, 

atWaahington       ....       ■  . 

Moonriae  and  Moonaet,  Table  X                                                    jl^ 

Neptune,  Diatttioe  from  Earth,  logarithm  of    ...       i       ....       .  n 

Elementa  of  Orbit  of ni 

Greenwich  Tianrit  of m 

Heliocentric  Longitude  and  Latitude  of »       .  ig^ 

Horiaontal  Ptoallax  of IM^Ol 

BadiuB  Vector  (Hiatance  from  Son),  iQgarilhm  of m 

Reduction  to  Orbit m 

Big^t  Aaceiudon  and  Declination  at  Greenwich  Mean  Noqa    ....  M 

at  Waahington  Traait        ....  fll 

Satellite,  Apparent  Apeidee  of ,  M 

Diagrun  of  Apparent  Orbit  of ii| 

Sidereal  Period  of •       .       .  Ml 

Tables  for  DeterminiDg  Poeition  An^  and  Diatance  of  .  ill 

Times  of  elongation  of 6tt 

Semidiameter,  Adopted  Constant  of zvii 

Apparent 196,552 

Sidereal  Time  of,  Passing  Meridian 56S 

Stellar  Magnitude  of 55S 

Washington  Transit  of 56t 

Node,  Mean  Longitude  of  the  Moon's M 

Nutation,  Constant  of xvi 

Formuke  for ^ viii 

Terms  of  Short  Period  in  the 215 

in  Longitude % 

Oberon,  Fourth  Satellite  of  Uranus 662,663,611 

Obliquity  of  the  Ecliptic,  True I 

Mean xri 

Short  Period  Terms  of  Nutation  in 21S 

Observatories,  Positions  of,  etc. 611 

Occultations,  Elements  for  Prediction  of 568 

Example  of  Computation  of 751 

Mean  Places  of  Stars 564 

Visible  at  Washington 606 

Opposition  of  Planets 661 

Orbits  of  the  Planets,  Elements  of xvii 

Orbit  Positions  of  Slrius,  Procyon,  and  a'  Centauri z 

Parallax,  Annual  of  r  Ceti,  c  Eridani,  Sirius,  Procycm,  a  Centauri,  Altair,  and  61  Cygni  .  is 

Corrections  to,  of  the  Moon z 

Horizontal,  of  Jupiter 174,546 

of  Mars 161 
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rallax.  Horizontal,  of  Mercury 134, 538 

of  Moon xvi,  118,522 

of  Neptune 196,552 

of  Saturn 184,548 

of  Sun 2 

ofUranuB 193,550 

of  Venua 150, 542 

Solar,  Constant  of vii,  xvi 

ndulum,  Leng^  of  Seconds xvi 

xigee  of  the  Moon 117 

Longitude  of  Moon's 009 

rihelia  of  Planets xvii,666 

lases  of  Eclipses  of  Jupiter's  Satellites 631 

of  the  Moon 117 

lenomena.  Eclipses,  Occultations,  Satellites,  etc..  Part  III 555 

of  Jupiter's  Satellites 630 

Planetary  Configurations 686 

loebe.  Ninth  Satellite  of  Saturn 653, 657 

lysical  Observations  of  Jupiter,  Ephemeris  for 622 

,              of  Mars,  Ephemeris  for 620 

of  the  Moon,  Ephemeris  for 610 

^  of  the  Sun,  Ephemeris  for 608 

anetary  Configurations 666 

Orbits,  Elements  of xvii 

anets,  Asfpecta  of 666 

at  Greatest  Brilliancy  (see  Stellar  Magnitude  under  each  planet) 

at  Stationary  Points 666 

in  Ascending  and  Descending  Node 666 

in  Conjunction 666 

in  Elongation 666 

in  Opposition 666 

in  Perihelion  and  Aphelion 666 

in  Quadrature 666 

Semidiameters  of xvii 

Signs  of xviii 

»laris  (Alpha  Ursee  Minoris),  Apparent  Place .  232, 703 

Azimuth  of,  at  All  Hour  Angles,  Table  IV 690 

Azimuth  of,  at  Elongation,  Table  V 696 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  from  Observations  in 
Connection  with  Zeta  Ursee  Majoris  (Mizar),  S.  P.  and  Delta  Casaiopeise,  S.  P., 

Table  VI 702 

Mean  Place 231 

Table  I,  for  Determining  Latitude  by  Observations  of  Polaris     ....  679 
Time  of  Upper  Culmination,  and  Time  interval  between  Upper  Culmination 

and  Elongation,  Table  VII 703 

le  Star  (see  Polaris). 

Uux  (Beta  Geminorum),  Apparent  Place 882 

Mean  Place 221 

scession,  General xvi 

in  Longitude 3 

x^on  (Alpha  Canis  Minoris),  Apparent  Place 381 

Mean  Place 221 

Orbit  Position      .        .                X 

Parallax       ...                ix 

adrature  of  Planets ^Mfc* 
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Badiufl  Vector  of  the  Earth,  logarithm  of S 

of  the  Planets,  logarithm  of 142 

Reduction  of  Sidereal  to  Solar  Time,  and  vice  vena.  Tables  II,  III         ....  684 

of  Stars  to  Apparent  Place,  Formulae  for 200 

Example  of 746 

Begulus  (Alpha  Leonis),  Apparent  Place 3M 

Mean  Place 222 

Bhea,  Fifth  Satellite  of  Saturn 653,656,650,661 

Rigel  (Beta  Ononis),  Apparent  Place 361 

Mean  Place 221 

Kings  of  Saturn 652 

Roman  Indiction xf 

Satellites  of  Jupiter ^ 

of  Neptune 664 

of  Saturn , 65S 

of  Uranus 662 

Saturn,  Distance  from  Earth,  logarithm  of 184 

Elements  of  Orbit  of xvH 

Greenwich  Transit  of 184 

Heliocentric  Longitude  and  Latitude  of 192 

Horizontal  Parallax  of 184,548 

Radius  Vector  (Distance  from  Sim),  logarithm  of        .....        .  192 

Reduction  to  Orbit 192 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  184 

at  Washington  Transit 548 

Rings,  Elements  for  Determining  Geocentric  Position  of 652 

Satellites,  Diagram  of  Appcu^nt  Orbits  of 653 

Differential  Coordinates  of  Phoebe 657 

Greatest  Elongations  of 654 

Names  of 653 

Synodic  Periods  of 653 

Tables  for  Determining  Position  Angle  and  Distance         ...  658 

Semidiameter,  Adopted  Constant  of xvii 

Apparent  Polar 184, 548 

Sidereal  Time  of,  Passing  Meridian 548 

Stellar  Magnitude  of 548,652 

Washington  Transit  of 548 

Schedir  (Alpha  Cassiopeise),  Apparent  Place 320 

Mean  Place 217 

Seasons,  Beginning  of 666 

Semidiameter  of  Jupiter 174, 546 

of  Mars 162 

of  Mercury 134,538 

of  Moon 118,522 

of  Neptune 196, 552 

of  Saturn 184,548 

of  Sun 2,614 

of  Uranus 193,550 

of  Venus 150, 542 

Semidiameters  of  the  Sun  and  Moon,  Adopted  Constants  of xi,  xvii 

of  the  Planets,  Adopted  Constants  of xvii 

Short  Period  Terms  of  Nutation 215 

in  Star  Numbers 200 

Sidereal  into  Mean  Solar  Time,  Table  11 684 

NooD,  Greenwich  Mean  Time  ol «  *^ 

Time  of  Washington  Mean  1:^0011 ^^ 
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Sidereal  Time  or  Ri^t  Aflcenaion  of  Mean  Sun 2 

BigDfl  of  the  Zodiac xviii 

Siriua  (Alpha  Canis  MajoriB),  Apparent  Place 374 

Mean  Place 221 

Orbit  Position x 

Parallax ix 

SolarCycle xv 

Ei^bemeria 2,614 

into  Sidereal  Time,  Table  III 887 

8obtic€B 666 

Spheroid,  Hayford's xvi 

Spica  (Alpha  Virginis),  Apparent  Place 422 

Mean  Place 224 

Stars,  Apparent  Places  of  790  Standard 316 

of  35  GIrcumpolar 232 

Elements  of  Occultations 568 

Example  of  Redaction  to  Apparent  Position 746 

Formulse  for  Reduction  to  Apparent  Position ix,  200 

Index  to  the  Apparent  Places 765 

Mean  Places  for  Beginning  of  the  Year,  of  790  Standard 217 

of  35  GIrcumpolar 231 

of  Stars  Occulted  by  the  Moon  564 

Occultations  visible  at  Washington 606 

Star  Numbers,  Besselian  and  Independent,  omitting  short-period  terms   ....  214 

Besselian,  including  short-period  terms 202 

Formula  used  in  Computing viii,  200 

Independent,  including  short-period  terms 206 

Sun,  Aberration  of 3 

Constant  of xvi 

Coordinates,  rectangular Ig 

Formulae  f or  . .,  vii 

Distance  from  Earth,  Mean xvi 

Distance  from  Earth  at  Gr.  Mean  Noon,  logarithm  of 3 

Eclipses  of,  Charts following  pages  558, 560 

Elements  and  Circimistances  of 586, 666 

Example  of  Computation  of 755 

Local  Circumstances  of ,       .  562 

Ephemeris  for  Physical  Observatioite  of 608 

Formulas  used xi 

Examples  in  the  Reduction  of 742 

Longitude  and  Latitude,  Greenwich  Mean  Noon 3 

Mean,  R.  A.  of,  at  Greenwich  Mean  Noon 2 

Parallax,  Constant  of vii,  xvi 

Horizontal 2 

R.  A.  and  Decl.  at  Greenwich  Mean  Noon 2 

at  Washington  Apparent  Noon 514 

Semidiameter,  Adopted  Constant  of xi,  xvii 

Apparent 2,514 

Sidereal  Time  of.  Passing  Meridian 514 

Sunrise  and  Sunset  for  Northern  Latitudes,  Table  VIII 704 

for  Southern  Latitudes,  Table  IX 720 

Symbols  and  Abbreviations xviii 

Synodic  Month,  Length  of 

Periods  of  the  Planets 

Terms  of  Short  Period  in  the  Nutation  ^^ 

Tethys,  Third  Satellite  of  SsLtum •    ^^.^fe.^** 
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